









































y Fe 
Ag /(OLUME LIV NUMBER 3 WHOLE 475 


SG HUUL STENCH 
| AND MATHEMATICS 












































School Science and Mathematics 


A Journal for All Science and Mathematics Teachers 





All matter for publication, including books for review, should be addressed to the editor. 
Payments and all matter relating to subscriptions, change of address, etc. should be sent to 
the business manager. 

Entered as second class matter December 8, 1932, at Menasha, Wisconsin, under the Act of 
March 3, 1879. Published Monthly except July, August and September at 450 Ahnaip St., Men- 
asha, Wis. PRICE. Four dollars and fifty cents a year; foreign countries $5.00; current single 
copies 75 cents. 
Contents of previous issues may be found in the Educational Index to Periodicals, 
Copyright 1954, by the Central Association of Science and Mathematics Teachers, Inc 
Printed in the United States of America 














GLEN W. WARNER 


ditor 
Lakeville, Indiana 


RAY C, SOLIDAY 


Business Manager 


Box 408, Oak Park, IIl. 


DEPARTMENTAL EDITORS 


Biotocy—John E. Potzger 
Butler University, Indianapolis, Ind. 
Joseph P. McMenamin 
Oak Park-River Forest High School, Oak Park, IIl 
Nelson L. Lowry 
Arlington Heights High School, Arlington Heights 
Til, 


CuEMistry—Gerald Osborn 
Western Michigan College of Education, Kalama 
zoo, Mich. 
Allen F. Meyer 
Mackenzie High School, Detroit, Mich. 


ELEMENTARY ScrIENCE—Milton O. Pella 
The University of Wisconsin, Madison, Wis. 


GENERAL Sctence—John D. Woolever 
Mumford High School, Detroit, Mich. 


GrocraPHy—Villa B, Smith 
John Jay High School, Cleveland, Ohio 
MaTHEMatTics—Cecil B. Read 
University of Wichita, Wichita, Kan 
George E. Hawkins 
Lyons Twp. High School and Junior College, La 
Grange, Ill. 
MATHEMATICS ProBLEMS—G. H. Jamison 
State Teachers College, Kirksville, Mo. 
NaTurE Stupy—E, 
Cornell University, Ithaca, N.Y 
can Nature Association 


Laurence Palmer 


and The Ameri 


Puysics—Julius Sumner Miller 
West Los Angeles 25, Cal 
E. Wayne Gross 
R.R. 6. Bloomington, Ind. 





Kodachrome Lantern Slide Sets for 
the Survey Courses 


@ Among the many special sets of Kodachrome 2 x 2 inch lantern slides we offer 
are six sets planned especially for the introductory courses in Biology, Botany and 
Zoology. These sets are made up of outstanding original Kodachrome, selected 
and assembled into groups to yield the greatest teaching value in beginning courses. 
Any of these sets may be ordered on approval. 


Set 15TK1 General Biology. A survey set covering the entire plant and animal 
kingdoms. Slides are selected for good photography and for representative 
coverage of the plants and, animals most commonly studied. Set of 100 
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Set 15TK2 General Biology. Set of 50 slides of greatest teaching value in in- 
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Set 15TK5 General Botany. An abridged set of 50 slides for introductory courses, 
covering those subjects most generally studied .............. $41.50 
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dom and including both gross and microscopic forms .......... $83.00 

Set 15TK8 General Zoology. An abridged set of the 50 slides most useful in an 
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He who plants a tree 
Plants a hope. 
Rootlets up through fibres blindly grope; 
Leaves unfold into horizons free. 
So man’s life must climb 
From the clods of time 
Unto heavens sublime. 
Canst thou prophesy, thou little tree, 
What the glory of thy boughs shall be? 
—Plant a Tree” 
Lucy Larcom 
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MATHEMATICS INSTRUCTION AND 
SCIENTIFIC MANPOWER* 
HOWARD F. FEHR 
Teachers College, Columbia University, New York City 


The shortage of manpower, adequately trained in mathematics 
both at the creative and at the technician level, is due in large extent 
to the recent demand by industry, government, and research for this 
type of personnel. It is also due to a number of significant factors 
that have occurred in education, and these remarks are pointed 
toward those few factors that can, by inservice and preparatory edu- 
cation, be changed to permit an increase in the supply of mathe- 
matically literate graduates of our high schools. 

1. Many schools in the United States do not offer, and are not 
supplied with teachers trained to offer, advanced high school mathe- 
matics. In one mid-west state, more than one-fourth of all the high 
schools do not offer, and thus prevent all children in these schools 
from learning, any mathematics beyond the ninth or freshman year. 
A similar condition holds in many other states of the union, states 
that have and can produce future scientific minds. We can train the 
teachers now in these schools to teach at least two years of senior 
high school mathematics in satisfactory form. We can train other 
teachers to perform tutorial and extension service. 

More serious is the lack of study of advanced high school mathe- 
matics, that is, algebra, trigonometry, and analysis. This is the study 
that counts most in science. The teacher of these subjects must be a 
major student of mathematics. There are many liberal arts and 
science graduates who have this background, yet lack professional 


* Statement presented at Industry-Education Conference on Science Manpower Needs and How to Meet 
Them. Teachers College, October 14, 1953. 
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requirements for teaching. Schools would hire them and students 
would enjoy study under them. We can supply the necessary profes- 
sional training to these people now engaged in industry or business 
but not in critical positions. 

2. Researches in the mathematics necessary to study physics, 
engineering, and other subjects made twenty years ago and repeated 
recently have given the wrong concept of the role that mathematics 
plays. For example, in two of these studies, textbooks in general 
physics were examined for their mathematical content and use. 
These books were descriptive in nature and intended for non-scientif- 
ic arts students. The resulting investigations showed very little 
algebra and geometry was necessary for the understanding of these 
books. The conclusion drawn was “‘You do not need to know mathe- 
matics to study physics.’”’ The conclusion is false, as is well known, 
but high school principals and curriculum supervisors accepted the 
research and advised students accordingly. We can correct this by 
proper education of high school counselors, principals, supervisors, 
and by an examination by graduate students and teachers of texts in 
engineering, physics, mechanics, statistics, electricity, and so on. The 
study at University of Illinois on mathematics needs for prospective 
students is a major step in this direction. 

3. The undergraduate training of present teachers of mathematics 
and of physics in the high school has been too specialized, narrow, 
and unrelated. The result is that in our high schools today most 
mathematics teachers do not know and, in many cases, have not 
studied any college physics or the physical sciences. Similarly, most 
high school teachers of physics have not studied any (or at the most 
only one year of elementary) college mathematics and they are afraid 
to tackle mathematical developments of their subject in the high 
school. They resort to descriptive procedures and substitutions in 
formulas. To cover up their own weaknesses teachers in each of sepa- 
rate areas have criticized the teaching of the other area instead of 
making themselves proficient in the other area. At one time statics 
was a part of high school mathematics. It still is in Canada and Eng- 
land. It is not in the United States. We can remedy this through 
workshops and institutes, where the mathematics teachers will be 
trained in physics and the physics teachers in mathematics, both 
working together. 

John Perry in England and E. H. Moore in America over fifty years 
ago advocated a combined instruction in the high schools in mathe- 
matics and physics. This instruction has taken hold to some degree 
in England. It has yet to make headway in the United States. 

4. The industrial, business, and social world has always looked up- 
on mathematics as a tool, a manipulatory process with symbols, that 








MATHEMATICS INSTRUCTION AND SCIENTIFIC MANPOWER 171 


can grind out answers. To this end, textbooks and teaching of mathe- 
matics in the elementary school and high school have stressed in 
large measure the drill of meaningless processes. The students were 
not asked “‘why,”’ merely “how.” Today we know that if mathematics 
is to be applied to quantitative problems, it must be applied as a way 
of thinking, as a set of concepts that have counterparts in the physical 
and engineering fields. This, area is not so much the number of square 
units in a whole, as it is the product of two numbers and under such 
a concept s= vt, v=al, F=ma, etc. are all capable of representation as 
areas on graphs. It is as important for a person to know what an 
equation of condition really is; what is meant by a root; and what is 
meant by possible solutions; as well as how to grind out numbers. 

Most teachers do not teach mathematical concepts, nor do they 
know how to teach this phase of mathematics without losing attain- 
ment of the valuable techniques of computation. We can retrain 
teachers in science and teach new teachers how to instruct so that 
meaningful concepts are developed, out of which necessary computa- 
tional techniques can be developed. This type of thinking is very 
essential in developing programs for modern electronics computers. 
Concept learning and problem-solving techniques are newer practices 
in education, and how to teach so that these qualities are acquired is 
unknown to many teachers. We can retrain teachers to use problem- 
solving techniques and we can re-write textbooks in mathematics to 
stress concepts as well as skills. 

5. Perhaps our biggest failing in education is in the identifying and 
developing of the gifted children in the area of mathematics. Teachers 
do not know how to do this. Experiments have shown that teachers 
select correctly only 15 out of 100 times, and how many gifted chil- 
dren they never select is unknown. A gifted child needs guidance and 
instruction in the more advanced and more modern types of mathe- 
matics knowledge. High school teachers in service are at sea as to the 
type of mathematics program brilliant children should follow, and in 
most cases totally ignorant of the trend of modern mathematics. 

In a graduate program and inservice program we can teach the best 
known ways of identifying gifted children. We can give surveys of 
hewer concepts in mathematics and how they are being applied to 
engineering problems. We can outline and demonstrate procedures 
for maintaining interest and developing advanced education in 
mathematics. 

Finally, we know much more today of how learning really takes 
place in the human mind than we did twenty or thirty years ago. 
What we know we are just beginning to put into educational practice, 
and teachers in service need to know this to develop more effective 
teaching techniques. We can do this if the teachers are given an 
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opportunity and express a desire to learn. We can effect all of these 
reforms at a speedier rate if selected key persons, who have or can 
gain the confidence of their fellow teachers, will first inform and train 
themselves and then pass it on to their colleagues. 





MAN OUTLIVES ANIMALS 


Science Service—Except for a few species of giant tortoise—and who wants 
to be a tortoise?—man lives the longest life of any animal on the face of the 
earth. 

Threescore years and ten was the lifetime assigned to man by the Psalmist, 
and that is still counted a fair old age after 30 centuries. And just as Davidand 
other Old Testament writers lamented the brevity of human life, people today 
feel that 70 years is not enough, and envy animals reputed to reach extreme 
ages of 300 or 400 years. 

If there is any consolation in living longer than other creatures, we have it. 
Our seven decades, short though they seem, really represent a longer life span 
than that of all except some species of giant tortoise. 

Among his nearest animal kin, the warm-blooded mammals, man is easily the 
patriarch. 

Old legends die hard, and the idea that man is the longest-lived of warm- 
blooded creatures will be disputed by many. Nevertheless this view is supported 
by a careful examination of all really verifiable records, made by many zoologists 
and collated by R. Marlin Perkins, director of the Lincoln Park Zoo in Chicago, 
A considerable share of his figures come from Maj. Stanley Smyth Flower of the 
Zoological Society of London, the rest from American zoological parks. 

All figures represent extreme ages reached by animals in captivity. There are 
no reliable figures for the life spans of wild animals, but it is probable that most 
of them are shorter than the limits attainable in captivity. The relentless law 
of the jungle, that killers eat the old and the weak first, would seem to take care 
of that. 

Three animals that are often reputed to outlive man by many years, even to 
fantastic limits, are elephants, parrots and the giant tortoises of the Galapagos 
islands. Actually, the greatest surely known age for an elephant is 60 years, 
with an average life expectancy of 45. The oldest parrot on record died at 54; 
other parrots have lived to be nearly 50. Cockatoos, closely related to parrots, 
reach ages between 30 and 40 years. 

Only the tortoises outlive man, though the claims of 300 years and more can- 
not be authenticated. The Galapagos tortoise is known to live more than 100 
years; another species, Marion’s tortoise, holds the record at 152 years. Size 
does not have any necessary correlation with age: the little Carolina box turtle 
has been known to live as much as 123 years, whereas the big, mean-tempered 
alligator snapping turtle can claim only 42. Also, the loggerhead, a sea turtle that 
rivals or surpasses the Galapagos tortoises for size, doesn’t quite make the 40- 
year mark. 





SOUTHERN CALIFORNIA TEST AAPT 


The Southern California Regional Section of the American Association of 
Physics Teachers announces its Tenth Annual High School Physics Test, to be 
given Saturday, May 1, 1954, at Compton College, Santa Barbara, University 
of Redlands, and elsewhere as in other years. Details may be secured from Pro- 
fessor Collis M. Bardin, Chairman, Test Committee, Compton College, Comp- 
ton, California. 





HUMAN CONSERVATION AND MENTAL HEALTH! 
Rupotpu G. Novick, M.D? 


In a consideration of Human Conservation and Mental Health, one 
is immediately confronted with the problem of one’s concept of 
mental health and mental illness. The boundaries of mental health 
and mental illness are not clearly defined. The psychoses, such as 
schizophrenia, manic-depressive psychoses—acute or chronic, or- 
ganic or functional; the psychoneuroses, such as hysteria, hypochon- 
driasis, obsessive compulsive states; and the transient situational 
personality disorders, such as depressive states that plague people in 
periods of frustration: all these unquestionably belong to the field 
of mental illness. Also included in this category are illnesses wherein 
the autonomic nervous system is affected by emotional states causing 
secondary physical conditions, sometimes known as psychosomatic 
illnesses—ulcers and some cases of hypertension, for example. 

It would be a serious error, however, to limit our concept of mental 
illness by the inclusion of only the psychoses, the mental deficiencies, 
the psychosomatic illnesses, and the psychoneuroses. A_ broader, 
more liberal, and more forward-looking concept of mental ill health 
encompasses also the “social neuroses,’”’ that is, the social maladjust- 
ments of individuals who have difficulty in their interpersonal rela- 
tions because of social and individual personal defects. In this group 
we would include the various character disorders, so-called “‘psycho- 
paths,”’ “‘sexual deviants,” alcoholics, delinquent children and adoles- 
cents, many criminal cases, the chronically irresponsible, the hobos, 
the prostitutes, the potential suicides, the labor misfits. We would 
also include the school failures, the “‘edgy’’ businessmen, the insom- 
niacs, the persons with chips on their shoulders, and the accident- 
prone individuals. 

Some may argue that the latter viewpoint is too broad, too all- 
inclusive; that it is presumptuous on the part of the psychiatrist to 
include all of these problems within the purview of psychiatry. 
However, a number of considerations make the more limited view- 
point unacceptable. 

First, and foremost among these, is the fact that psychiatry is 
concerned, not only with the treatment of the mentally ill individual, 
but also with the prevention of mental illness or the promotion of 
mental health in all human beings. Second, is the consideration that 
mental health is influenced not only by biological and psychological 


1 Address delivered at the Conservation Group session of the 53rd Annual Convention of Central Association 
of Science and Mathematics Teachers, Inc.: November 27 and 28, 1953, Chicago. 

* Medical Director, Illinois Society for Mental Health, Inc.; Assistant Clinical Professor of Psychiatry, Uni- 
versity of Illinois Medical School. 
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factors, but also by social and cultural factors. Personality and society 
are continuously interacting systems—each influencing the other 
selectively toward change. 


““Today’s social, economic and political climate generates intense fears, gnaw- 
ing anxieties, in millions of people—fear of war, fear of loss of savings due to 
runaway inflation, fear of loss of job, fear of depression—fear of the future! The 
tension, anxiety, and frustration arising from these and other problems, such as 
prejudice and discrimination, no housing, inadequate medical services, unequal 
educational opportunities, and many more, manifest themselves on various levels 
of personal and inter-personal experience. Such social dangers always threaten, 
and often undermine the personality defenses. Ulcers are formed, blood pres- 
sures go up, aches and pains abound, family relationships are disrupted. .. . 





At the doorstep of the lesser character disorders, which so frequent- 
ly go unrecognized, may be laid much of the responsibility for our 
ailing democracy. To what extent, for example, may we attribute the 
race riots at the Trumbull Park Housing Project in Chicago; or 
the Indiana proposal that the story of Robin Hood be removed 
from all libraries, because it would contaminate the young; or the 
recommendation that the mention of the Quakers be expunged from 
young people’s knowledge, because the Quakers do not believe in war, 
and if the country had fewer soliders Communists would be encour- 
aged; to such psychological mechanisms as defensiveness, projection, 
the release of hostility, and the like? Under such circumstances, it 
is incumbent on the psychiatrist to make practical application of his 
technical and clinical knowledge and to work with others for the 
improvement of human potentialities, and for modifying social insti- 
tutions for the common good. 

Intelligent planning for an integrated program for the care and 
treatment of the mentally ill and the mentally deficient and for the 
promotion of mental health demands adequate epidemiological 
information. Among the variety of facts needed is the extent of the 
problem—that is, how many individuals are affected; how many 
persons, at any one time, will be in need of care in a mental hospital; 
and how many, not requiring institutional care, will be in need of 
clinical treatment or other mental health services. 

“Tt is estimated that there are about 9,000,000 people in the United States 


suffering from mental illness and other personality disturbances—about 6% of 
the present population, or about 1 in every 16 people. 


* * * 


“In addition, there are about 1,500,000 mentally deficient people—conserva- 
tively about 1% of the population.’ 


On any one day, there are approximately 800,000 patients in mental 





8 “Political Implications of Mental Health,” by Julius Schreiber, M.D., Mental Health Bulletin, Vol. XXVI 
May-June, 1948, No. 3. 

‘ “Facts and Figures About Mental Illness and Other Personality Disturbances,” published by The National 
Association for Mental Health, Inc., 1790 Broadway, New York 19, N.Y., April, 1952, page 3 
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hospitals—650,000 mentally ill; 120,000 mentally deficient; and 
20,000 epileptics. Each year 250,000 new patients and 100,000 former 
patients are admitted to mental hospitals. In the course of a year, 
about 1,000,000 patients receive care in mental hospitals. 

In addition to mental hospital care, approximately 200,000 pa- 
tients—adults and children—are seen annually in psychiatric clinics. 
There are no estimates of the number of patients seen by psychia- 
trists, clinical psychologists, and psychiatric social workers in their 
private practice. 

The incidence of the “social neuroses” also sheds some light on the 
extent of the problem of mental illness. (It is an accepted fact that 
mental illness and other personality disorders are usually significant 
factors in the social neuroses.) 

Estimates of incidence of some of the social neuroses :* 


ON SIUMBROTS . Cow acc veceeeeweeas . 3,800,000 

Narcotic Addicts Mae nee 50,000 

Accidents a wae 350,000 annually 
Crimes. . ve pa 1,750,000 annually 
Suicides Vales os pa 17,000 annually 
Divorces. . ; Pe ee Ee rr Tre 1 in every 4 marriages 


The cost of mental illness cannot be measured in dollars and cents 
alone. It must include the “costs” in terms of social destructiveness 
of self, family, and community. The costs of social destructiveness, 
however, are to a large degree intangible items and not measurable. 
How can we measure the pangs of anguish which the mentally ill 
person experiences himself or causes others? What measuring stick 
can we use to calculate the worries, anxieties, and sleepless nights of 
children of broken homes? Can we, as scientists, do much more than 
Gwendolyn Brooks has done in her book Maud Martha in de- 
scribing the feelings of not belonging, and of anxiety because of racial 
discrimination? How do we calculate the costs of tears, worries, and 
anxieties of the ‘‘slow learner’’ and his parents? How do we measure 
the costs of the twisted personalities of the Hitler’s, the Stalin’s, 
and the Mussolini’s—the demagogues in any country at any time? 
These are intangible costs of mental illness and personality dis- 
orders, but they are the real, the significant costs. 

Some costs are not so intangible. In relation to industry, for exam- 
ple, John M. Brewer, in a study of ‘Causes for Discharge,’ notes 
that “62% were discharged because of social incompetence (insub- 
ordination, general unreliability, absenteeism, trouble making, drink- 
ing, fighting, carelessness) rather than technical incompetence.’ 
Dr. V. V. Anderson states that “20% of all employees were ‘problem 


5 From “Statistics Pertinent to Psychiatry in the United States,” published by the Group for the Advance. 
ment of Psychiatry, Report No. 7, March, 1949, and “Facts and Figures . . .” (Footnote 4). 

* Menninger, W. C., M.D., “Psychiatry in a Troubled World.” New York: The Macmillan Compaay, 1948, 
page 497. 
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workers’ (constant disciplinary problems, error makers, day dream- 
ers, resentors of authority).’’? Somewhat more accurate statistics of 
the costs of mental illness are available when we come to the matter of 
the direct cost of caring for the mentally ill: 


“The states are estimated to spend approximately $560 million annually in 
capital and operating costs of mental hospitals and services. The federal govern- 
ment spends an almost comparable sum in operating veterans’ psychiatric hos- 
pitals and in pensions resulting from psychiatric disabilities.’’* 


This is broken down as follows: 


STATES 
Operation and Maintenance of State Mental 
nln ae a a ada a $365 ,000 ,000 
Capital Investments of State Mental Hos- 
EE ee re 150,000 ,000 
Other State Mental Health Services........ 45 ,000 ,000 
$560 , 000 , 000 
FEDERAL GOVERNMENT 
Veterans Psychiatric Hospitals............. 121,000,000 
Other Veterans Psychiatric Services........ 7,000 ,000 
Pensions for Psychiatric Disabilities....... 420,000 ,000 
$548 , 000 , 000 
STATES AND FEDERAL GOVERNMENT 
ES ae a ae ree $ 5,700,000 


These figures, however, do not represent the total direct costs of 
caring for the mentally ill. We do not have any estimates of the costs 
to the patient or his family for care and treatment in sanitariums or 
elsewhere. 

In addition to these direct costs, we must add “the reduction in 
national income attributable to the absence of these patients from 
productive work—the loss of earnings and goods that otherwise 
would have been produced—is about $1,750,000,000.”? Dr. Benjamin 
Malsburg estimates that first admissions to mental hospitals lose on 
an average of 8.3 years of work per patient. 

At this time it might be instructive to change our focus from an 
over-all panoramic view to a more limited one. An examination of 
one segment of the problem—the mentally ill in state mental hospitals 
in one state, Illinois—might serve to clarify the picture. It might 
give us a better insight into the problem, its growth, our methods of 
attacking it, and some of the reasons for our lack of greater success. 

In Illinois, the average daily patient population of the mental hos- 
pitals and schools for the mental defectives and epileptics is about 
47,500. The mental hospitals are admitting one mew patient every 


1 Ibid. 
8 The Council of State Governments, “Training and Research in State Mental Health Programs,” Chicago, 


1953, page 2 
® Ibid. 
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40 minutes; the schools for mental defectives, one new patient every 
10 hours. Our state mental hospital patient population is increasing 
out of proportion to the increase in general population in the state. 
Between 1900 and 1950 the general population increased from about 
5 million to almost 9 million—an increase of 81%. During the same 
period of time, the patient population increased from about 11,000 
to almost 37,000—an increase of 470%; an increase about six times 
as great as that of the general population. 

The increase in the patient population at a rate more rapid than 
that of the total population is not prima facie evidence that our civi- 
lization is breeding more mental disorder. Careful statistical analysis 
does not demonstrate that mental illness is proportionately more prev- 
alent today than a hundred years ago. The reasons for the disparity 
must be sought elsewhere. In fact, there are a number of reasons for 
the increase in the rate of hospitalization for mental illness. These 
include: 

1. A sharpening of our diagnostic abilities, and an increase in the 
number of people—doctors, social workers, teachers, clergymen, 
and others—who can recognize signs of emotional disorder. 

2. A change in public attitude about mental illness and toward 
mental hospitals—a lessening of the stigma of mental illness and 
a greater acceptance of mental hospitals. 

3. The greater availability and more ready accessibility of mental 
hospitals. 

4. The increased life span in the community and also in the mental 

hospitals themselves. 

. The failure to provide adequate treatment programs so that 
more patients could be discharged sooner. 

6. The failure to devise more adequate treatment and preventive 
measures. 

All of these factors play a role. They play the same role in the 
nation as a whole as in Illinois. The State of Illinois has expanded its 
facilities, and has made them more accessible to its citizens; it has 
more trained people to act as ‘‘case-finders’’; and it has instituted 
procedures which have helped to increase the life span of people. 
These are all creditable accomplishments—creditable despite their 
undesirable side-effects. But what about the adequacy of treatment 
and research programs of Illinois and of the nation? Are they really 
adequate? Is everything being done that can possibly be done? Is 
already available knowledge being utilized to the utmost? Are the 
tremendous potentialities of sustained intensive research in this field 
recognized? Unfortunately, the answer to all of these questions is 
“No!” With few exceptions, this answer is applicable to the situation 
throughout the country. In documenting this statement, I shall use 


uw 
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Illinois as an example. I do so, not because Illinois has the worst 
program in the country—far from it. I do so only because of my 
greater familiarity with the Illinois situation than with that of any 
other state. : 

Frequently, it has been stated—in Illinois as well as elsewhere— 
that our efforts to arrest the upward trend in the mental hospital 
patient population have failed because of 1) over-crowding, 2) under- 
staffing, and 3) inadequate financing of our mental hospitals. Without 
supporting or denying the implication that these three factors are 
the basic or primary causes, we can certainly accept them as causes, 
and examine them as such. 

Over-crowding: On the basis of standards set up by the Illinois 
Department of Public Health, the Illinois mental hospitals are 48% 
over-crowded. The over-crowding ranges from a low of 32% in one 
hospital to a high of 58% in another. Unlike other states, we do not 
have waiting lists for our mental hospitals. We do have waiting lists 
for our hospitals for the mental defectives and epileptics, but these 
too are over-crowded—up to 52% in one. 

Under-staffing: On the basis of the standards recommended by the 
American Psychiatric Association, there is not a single state in the 
country which employs sufficient personnel to provide the patient 
with adequate treatment and humane care. Illinois is no exception. 
The Illinois mental hospitals are woefully under-staffed. Typical of the 
under-staffing in all categories of employees are the deficiencies in 
doctors, graduate nurses, and attendants, as illustrated in Table I: 


TABLE I. DEFICITS IN PERCENTAGES OF Doctors, NURSES, AND 





Doctors Nurses Attendants 
1949 60.16 91.42 58.82 
1951 46.21 94.23 52.06 


1952 39.15 89.28 57.98 





These deficits are reflected in the ratio of these classifications of 
employees to patients (Table II), and in the maximum number of 
hours which they can spend annually with each patient (Table III). 
The latter figures are based on the assumption that these employees 
work 52 weeks a year, 40 hours a week, and do not take any time off 
for vactions, sick leaves, days off, or for any other duties. 

Finances: Unit maintenance costs per patient—this includes sal- 
aries and wages; purchased provisions; fuel, light, and water; and 
other (miscellaneous) costs—are basic to any analysis of expenditure 
trends, to any comparison of expenditures among individual hospitals 
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TABLE II. RAtTIo oF Doctors, NuRSES, AND ATTENDANTS TO 
PATIENTS IN ILLINOIS MENTAL HOSPITALS 


Doctors Nurses Attendants 
1949 1/235 1/163 1/12 
1951 1/174 1/151 1/10 
1952 1/152 


1/141 1/12 


TABLE III. Hours PER PATIENT PER YEAR FOR Doctors, NURSES, 
AND ATTENDANTS 


Doctors Nurses Attendants 
1949 8.80 2 a2 173.33 
1951 11.95 13.76 208.00 
1952 13.68 75 173.33 





or states, and to fiscal planning. The annual per capita expenditures 
in 1949 ranged from a high of $1,089 (Wisconsin) to a low of $324 
(Tennessee) with a median figure of $636. A comparison of the annual 
per capita expenditures for 1950, 1951, and 1952 are shown in Tabie 
IV. It might be easier to visualize the meaning of these figures if we 


raBLeE IV. Per CAprrA MAINTENANCE CostTs IN 
STATE MENTAL HosPITALS 


1950 1951 1952 

1. Wisconsin $1311 Wisconsin....... $1756 Wisconsin.......$1857 
2. Connecticut 1098 Connecticut..... 1186 Connecticut..... 1293 
3 Massachusetts 968 Massachusetts... 1051 Kansas.......... 1182 
4. New York 957 New Hampshire.. 1005 New Hampshire.. 1136 
5. Michigan 902 Nebraska........ 990 New York....... 1123 
6. Arkansas 874 Montana..... , 970. Arisona......... 3 
7. Colorado 869 Idaho.... .. 963 Oregon..... ... 1080 
8. Idaho 861 New York. 963 New Mexico..... 1059 
9. Montana 850 Kansas.......... 962 Minnesota....... 1050 
10. New Jersey 845 Colorado....... 956 Michigan.... . 1035 
11. Delaware 838 New Mexico..... 956 Delaware... .. feos 
12. Arizona 836 Delaware........ 953 Colorado........ 1011 
13. California 827 Minnesota....... 942 California....... 1000 
14. Nebraska Se Se ciaxewi ans 939 New Jersey...... 992 
15. North Carolina 817 Arkansas..... .. 927 Arkansas.. see, a 
16. Oregon 804 Michigan... .... 917 Idaho.... Ai 959 
17. Illinois 802 Arizona......... 916 Illinois.......... 948 
18. California....... 900 

19, North Carolina... 870 
20. i. PaaS 864 
21. ee 850 
22. New Jersey...... 850 


23. Illinois. ... 832 
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break them down to the cost per patient per day. Again using Illinois 
as an example, the cost per patient per day for 1951-52 was $2.40, 
How this $2.40 was spent is shown in Table V. 


TABLE V. STATE OF ILLINOIS, DEPARTMENT OF PUBLIC WELFARE 
Cost OF PER PATIENT, PER Day, 1951-52 





I I ic i ee wield e ele news eeu . Sez 
Contractual Service... . seabten ine Rieaihcdiats 04 
GY as. 62 9 90 84-45: 5° Se arn oe 4 oe 00 
PRE ae Sede bsK east ee 10 
Medical Supplies. . ay nee Fp" Seen 03 
IE Mo i eid'n a ania ac be ee eer re .61 
Clothing. cee iia a ee eee ne 04 
Other Commodities.............. oa 19 
Stationery, Printing, and Office Supplies a a nd ; O01 
Boarding Out State Wards.......... le a 01 
Equipment........... ree 06 
Repairs and Maintenance. ag dhe. 04 

Re ce ei er $2.40 





These three factors, over-crowding, under-staffing, and inadequate 
financing, particularly the last two, have a definite bearing on treat- 
ment results. It is a well established fact that improvement and 
recovery rates vary directly with the promptness with which treat- 
ment is instituted, and with the adequacy of the treatment once it 
is begun. Our best chances for recovery are during the early stages 
of the illness. The longer treatment is delayed, the less chance for 
recovery. This is well illustrated in Charts I and II. Chart I is based 
on a study of first admissions to New York State mental hospitals. 
It shows that the highest discharge rates occur within the first twelve 
months (males 36%; females 2570)» and drop sharply until by the 
fifth year the rate drops to 2%. It has been stated that those cases 
remaining in the hospital for five years and over constitute the ‘‘hard- 
core’’ cases, and that in our efforts with these cases we are fighting a 
losing battle. If the reports of the Stockton (California) State Hospital 
experiments can be validated (see: Chart II), then we can say that 
the battle may be strenuous, but that the outcome is by no means 
hopeless. With intensive treatment (made possible by adequate 
staffing) of a group of chronic patients (hospitalization period: 5-20 
years and over; mostly schizophrenics) significantly favorable results 
were obtained. The rate of separation was more than 33 times as 
high in the experimental group (18.5%) as in the control group (5%). 
The rate of improvement was more than 13 times as high in the ex- 
perimental group (55%) as in the control group (33%). On the other 
hand, the rate of deterioration or regression—continuation of a down- 
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hill course—was almost 3 times as high in the control group (17%) 
as in the experimental group (6%). 

It is apparent from these, as well as from other sources, that 
failure to provide adequate staff and adequate, sustained, intensive 
treatment results in: 

1. Lowered discharge rates. 

Increased number of chronic patients. 
Over-crowding. 

Increased costs for maintenance. 

Increased demands for expensive building programs. 

In 1945, Dr. Conrad Sommer, Deputy Director, Mental Hygiene 
Service, Illinois Department of Public Welfare, wrote: ‘“The addition- 
al cost for 20 years of sufficient personnel to prevent an increase 
in mental hospital population out of proportion to general population 
growth would be $80 million. However, the cost of building and staff- 
ing the new wards to provide for the unnecessary resident population, 
due to an inadequate treatment and release program, would be $134 
million.’’?° 

Actually, there is no reason for gloom or dispair. We have made 
significant forward strides in our understanding of mental illness 
and the psychodynamics of human behavior. We have developed a 
wide variety of therapeutic techniques and procedures—psycho- 
therapy, individual and group; shock therapy, electric, and insulin; 
psychosurgery; drug therapies; and a variety of rehabilitative or 
adjunctive therapies, occupational, recreational, industrial, and 
others. While the effectiveness of these therapies has not been statis- 
tically validated, they appear, empirically, to be quite satisfactory. 
Every day, hundreds of individuals who have been mentally ill are 
being discharged from mental hospitals. Our discharge rates, in 
comparison with our admission rates are increasing (from 54.3 in 
1946 to 65.1 in 1952 in Illinois). Limited data suggests that the period 
of hospitalization is gradually being shortened (from 7.3 months in 
1941 to 4.5 months in 1951-52 in California). New York State mental 
hospital statistics show that their discharge rates for cases of schizo- 
phrenia has multiplied more than eight times in the past 40 years. 
Other examples of the effectiveness of modern-day therapy could 
readily be cited. 

So far we have concerned ourselves with the problem of mental 
illness, its scope and the methodsof care and treatment of the mentally 
ill. This is largely a medical problem and primarily the concern of 
the psychiatric profession. Psychiatrists recognize that it would be 
far more efficient to prevent than to treat if adequate techniques for 


mn Ee WwW dS 





%” Sommer, Conrad, M.D., “Biennial Report and Recommendations,” Mental Hygiene Service, Department 
of Public Welfare, 1945 . 
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influencing large groups of people could be developed. The prevention 
of mental illness and the promotion of mental health is a social, 
cultural, political, and economic problem. As such, it is the concern 
of social scientists, educators, the clergy, industrialists and business 
men as much as it is the concern of the medical profession. Leaders 
in these various groups have recognized this fact and, in a variety of 
ways, are attempting to avail themselves of the relatively new and 
more recent discoveries from the psychologies of personality dynamics 
and behavior. Regular training courses, seminars, and institutes are 
utilized by the clergy, business and industrial groups, labor unions, 
and others to attain a better understanding of themselves and of 
others. Other groups, such as, large industrial concerns, and govern- 
mental and social agencies have employed full-time or part-time 
psychiatrically oriented personnel to advise them and consult with 
them in relation to the psychological implications of their group’s 
or agency’s policies and programs. Other devices are being utilized 
by other groups. 

Since this meeting is being sponsored by an educational organiza- 
tion, you will be interested in hearing about some of the develop- 
ments, along this line, in your field. ‘“There is a great deal of current 
interest in the problem of the emotional adjustment of the teacher 
and his or her relations with pupils from the point of view of mental 
health or preventive psychiatry. This is complemented by an equally 
vital interest from the field of education itself, centering in the largely 
established influence of pupils’ interests, needs, and personality 
dynamics upon the learning process.’’' The educational systems, 
more and more, include programs for the promotion of healthy emo- 
tional development as part of the regular curriculum. Various meth- 
ods are being utilized for dealing with the millions of malleable 
organisms so that they may be more capable of adapting to and 
withstanding the ordinary viscissitudes of life; of utilizing their ener- 
gies constructively; and of achieving a harmonious compromise be- 
tween personal needs and the realities of the environment. Some of 
the methods are primarily pupil-oriented (Bullis; Force; Forest Hill; 
Ojemann).'* Others are teacher-oriented. The latter may be at the 
pre-service level (Columbia™ and Harvard") or at the in-service level.” 


11 “Education for Mental Health,” by Florence Clothier, Mental Hygiene, Vol. XXXV, October 1951, pages 
560-570. 

12 These projects are discussed in a report of the Group for the Advancement of Psychiatry; “Promotion of 
Mental Health In The Primary and Secondary Schools: An Evaluation of Four Projects’ Report #18, January, 


1951. 

13 Owen, Lyman B., “A Superintendent Looks at Mental Health and at a Psychiatrist.” (Unpublished report.) 

4 Buckley, Frank M. “The Use of a Special Type of Group Discussion Method for Effecting Certain Desirable 
Modifications in Teacher Attitudes and Classroom Behavior.”’ (Unpublished Report.) 

46 Berman, Leo, M.D. “Mental Hygiene for Educators: Report of an Experiment Using a Combined Seminar 
and Group Psychotherapy Approach.” (Unpublished Report.) 
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Despite all these activities, mental illness continues to be the na- 
tion’s number one health problem. What more needs to be done? 
Time will not permit the presentation of a detailed statement. Even 
if time were available, a definitive statement could not be written 
because new and unexpected developments may necessitate extensive 
changes. In general, however, the following needs are imperative: 

I. Research aimed at: 

A. Greater understanding of the structure and functions of 
personality in illness and in health. Such increased under- 
standing will point the way to more effective methods of 
treatment and prevention. 

B. Better utilization of available personnel, facilities, and serv- 
ices. The experiences of such institutions as the Boston 
Psychopathic Hospital, the Stockton (California) State 
Hospital, the Topeka State Hospital; the experiments with 
“day-hospitals” and ‘‘night-hospitals” and the suggestions 
for a ‘sharing of personnel” by different groups, such as the 
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Cuart 1. Intensive treatment of backward patients. A controlled pilot study. 
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Veterans and the State Mental Hospitals, are examples of 
the potentialities in this field. 
C. Development of new and more effective techniques and 
procedures. 
The essential ingredients in research are: men, money, communica- 
tions, and facilities. There is a lack of all of these. “Only 3% of the 
amount spent annually on medical research in the entire country is 
devoted to studies of mental disorder.’ About $4.15 is available for 
research, per patient under treatment, in mental illness, as compared 
with $26.80 in tuberculosis, $27.70 in cancer, and $28.20 in infantile 


paralysis. 
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Cuart II. Patients discharged from New York State Hospitals 
according to period of hospitalization after first admission. 


Il. Training aimed at: 
A. Increasing the number of psychiatric personnel for care and 
treatment of the mentally ill and for research in the field of 


mental illness and mental health. 


6 See Footnote 8, page 176. 
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B. Spreading the psychiatric awareness and the application 
of skills derived from psychiatry to representatives of other 
professional disciplines, such as educators, jurists, and the 
clergy. 

III. Education of public aimed at: 

A. Increasing everyone’s basic understanding of mental hygiene, 
and giving everyone some working knowledge of emotional 
first-aid. 

B. Arousing community-wide interest in the field, so that more 
and more people will: (1) support professionally approved 
methods of care and treatment, and (2) support adminis- 
trative and legislative programs that will correct existing 
deficiencies. 

In conclusion, I should like to say that the problem of mental illness 
is a soluble one. Its solution depends upon a cooperative and inte- 
grated approach by a number of disciplines and upon steady public 
support. 


WHO ARE MOST LIKELY TO DROP OUT OF HIGH SCHOOL? 


This is the question asked by Doron Warren in making a drop-out study of the 
Class of 1952 at the Austin (Minn.) Junior-Senior High School. A total of 380 
individuals was studied—136 boys and 132 girls who entered in grade VII; 59 
boys and 53 girls who entered in grade IX (mostly from rural areas). Findings 
relate to an analysis of holding power of a 6-year high school enrolling about 
2,200 pupils. Here are some things Warren found out: 

i—Pupils entdring a 6-year high school in grade VII show slightly greater 


stay-in-school power than those entering grade IX. 
2—Pupils entering in grade IX who drop out tend to withdraw during the 
year in which they enter. 


3—Though more pupils of lesser scholastic ability are remaining to graduate, 
intelligence quotients are factors affecting holding power. 
4—There appears to be a connection between poor reading ability and a 
pupil’s tendency to drop out. 
A pupil with a poor attendance record is much more likely to drop out 
than one with a satisfactory attendance record. 
6—Participation in extraclass activities seems to be influential in holding 
pupils in high school. 
7—The financial condition of the pupil (need for working part-time outside 
of school) does not appear to be a chief factor in causing drop-outs. 
8—Youth who withdraw frora school frequently come from homes of unskilled 
workers and farmers. 
The 32-page study (published August 1953) contains 17 tables as well as sugges- 
tions for corrective actions to increase holding power. Write Assistant Principal 
Doron Warren for detailed information. 


wn 


Camera case has a built-in flashgun so that users of the 35 mm. Voigtlander 
camera no longer must carry flash equipment along in a separate bundle. One 
part of the case contains the flash reflector and another part contains a battery- 
condenser power supply. The manufacturer anticipates developing similar cases 
for other camera makes. 











THE SHAPE OF THE EARTH 


ARTHUR J. MILLs 
415 East Polk Street, Phoenix, Arizona 


While additional proofs of the roundness of the earth are of course 
unnecessary, one of great simplicity has occurred to me, and may be 
of some interest. 

What I refer to is the fact that by using long distance telephone, 
the position of the sun at any time may be checked at key points, 
and the convexity of the earth’s surface figured by geometry. 

Let us assume that no one knows the earth is round. A man in 
New York and one in London are talking by telephone, and the Lon- 
don man remarks that the sun is just rising. ““That’s strange”’ says the 
New York man, ‘“‘the sun will not rise here for about five hours.” 
“Yes, it does seem strange,” replies the London man, ‘‘because light 
travels 186,000 miles a second, and since the distance from London 
to New York is only about 3,000 miles, and nothing between the 
two cities except the Atlantic Ocean, the sun should rise in New 
York at virtually the same instant as in London.” “Obviously,” 
says the New Yorker, “there is some obstacle that prevents the light 
from traveling from London to New York, but what can it be?” 

They start pondering the problem, and while discussing it with 
friends, they find one who has an excellent knowledge of geometry. 
He points out, that if the earth under the Atlantic were convex in- 
stead of flat, the surface of the ocean would also be convex, and the 
sun’s light be shut off from New York until the sun rose higher. In 
this connection of course, the rotation of the earth need not be con- 
sidered, because the effect would be the same if the sun did the 
traveling. 

Then the New York man and the London man make long distance 
calls to many points all over the earth, and find that there are similar 
variations in the sun’s position everywhere. From these variations, 
the man who knows geometry figures that the earth’s surface is 
uniformly convex everywhere, and therefore round. 

This method of proof has been available ever since telegraph in- 
struments came into general use, but so far as I have been able to 
discover, has been overlooked. The earth’s convexity, of course, was 
known as far back as the ancient Greeks, but I believe this telephone 
checking method is new. 


Draw cord for window drapes is made of cotton braided over a core of glass 
fibers. This yields a cord that will not stretch appreciably, thus preventing un- 
sightly gaps from developing after the drapes have been pulled closed”several 
times, 
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STOP WORRYING—START LIVING 
A DISCUSSION OF BUSINESS HELPS FOR EDUCATORS 


C. R. Dopcr* 
Standard Oil Company (Indiana), Chicago, Ill. 


A few weeks ago an entertainer, who—my wife tells me—is very 
important, dismissed a singer from his show, who—I am also advised 
—is a very attractive young man. The singer, of course, was this fel- 
low called Julius LaRosa. The man who fired him was Arthur God- 
frey. Mr. Godfrey said he fired Julius because LaRosa lacked “humil- 
ity.” 

Well, by golly, if Mr. Godfrey is looking for “humility” today, he 
can find it right here. I have an over-supply. 

I approach my subject this morning quite humbly, knowing that 
you have spent much of your lives in preparing to teach and in teach- 
ing. Yet I’m going to talk about a phase of your specialty. 

I feel very humble, thinking of the wonderful work you are doing 
and the great responsibility you bear. 

All Americans should recognize your work. I believe, basically, 
most of us do—although, as is the case with many people doing 
important but everyday tasks, you are taken for granted and the 
recognition due you is not always expressed. 

It is to the interest of all of us that you receive proper and tangible 
recognition. As citizens, for example, we who are not teachers should 
be anxious to see that you are properly paid. As parents of your 
students, we should take steps that would encourage the 60,000 from 
your ranks who are leaving the teaching profession each year for 
other fields to continue as teachers. As taxpayers we should see that 
an adequate portion of our national income is spent for education— 
and that it is spent efficiently. As individuals, we may not be doing 
as well as we should in showing our appreciation of your work. I 
think we will do better, so have courage. 

Fortunately, the record shows, American industry is doing better. 
Today I propose to tell you why business and industry are interested 
in education, how business and industry hope you will use the aids 
they make available, and what we can do—together—to improve this 
effort. 

There are four major reasons why industry and business are in- 
terested in education. I shall not try to evaluate them as to their 
relative importance. 

One reason is industry’s striving for good corporate citizenship. 


* Supervisor of Youth and Educational Activities, Standard Oil Company (Indiana). An address at the 
annual conference of Science and Mathematics Teachers, on November 27, 1953, at Chicago, Illinois. 


187 











188 SCHOOL SCIENCE AND MATHEMATICS 


Modern companies recognize that they have a two-fold duty to the 
communities in which they operate. For one, the company should 
encourage each employee to perform his civic duties faithfully and 
as well as he is qualified to do. Secondly, the company must shoulder 
its own responsibilities. 

My own Company encourages its employees to participate in 
community youth and educational activities. 

“Tt recognizes that good citizenship also calls for contributions of 
time and effort to civic, professional, and welfare activities.”’ 

Among the community affairs in which we employees are particu- 
larly urged to participate is service on boards of education. 

A second reason why industry is actively interested in education is 
that industry wants to be understood. One of the important objec- 
tives of your teaching, we know, is to prepare our children to be good 
citizens. This involves more than teaching them the proper skills 
with which they make a living. Not only must they be given the 
aptitudes but they must acquire the aétitudes that will help them fit 
into and contribute to society. Industry and business know that it 
means a great deal to our future to have youngsters learn why in- 
dustrial and business institutions are vital and worthy parts of our 
society. 

Dr. Robert E. Wilson, my Company’s chairman of the board, put 
it this way: 

“Why should business be interested in youth programs? The most 
obvious answer is that today’s young people are tomorrow’s parents 
and citizens. They are also tomorrow’s customers, tomorrow’s stock- 
holders, and tomorrow’s employees.” 

As “‘customers of the future,” your students should understand 
that American industry offers them high quality products. They 
should know about the vast business and industrial apparatus we 
possess and operate in this country; they should realize that it is 
more than luck to live in such a land of plenty and progress; and 
most important, they should be taught how to use the products avail- 
able to them to the best advantage of consumer and producer. 

As “stockholders of the future,” your students should know about 
the profit system. It is important to the future of our nation’s econ- 
omy that our youngsters realize that a reasonable profit is not only 
gratifying to the owners of a business, but it is essential to everyone 
in the country that incentives be offered for maintaining and ex- 
panding the nation’s industrial plant. Take a look around our world 
today where these incentives are not offered. What you see won’t be 
too good. 

A third reason is that it is to educators, after all, that business 
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must look for the trained men and leaders it needs. You teachers of 
science and mathematics play a particularly vital part. The training 
you provide is essential for a great many fields of specialization that 
are of primary importance. Some of the students you train will be 
our scientists and engineers of the future. Others may be employees 
who can use the science and mathematics you teach in other work, 
outside the laboratories. 

While you don’t create specialists on the grade and high school 
level, you stimulate the youngsters’ interest, and you give them 
their academic background. If that background is adequate—if it 
includes enough science and mathematics, for instance—some stu- 
dents will be able to pursue advanced courses and become specialists. 
If it does not, many students who have the desire may find college 
and university courses closed to them. 

This need for scientific training is great. In my own Company, a 
great many jobs in research went unfilled last year because the col- 
leges and universities didn’t have enough qualified graduates to go 
around. The main reason for this isn’t hard to find. In the last half 
century—and particularly in the last decade—the need for chemists, 
mathematicians, engineers, and others in similar work has increased 
tremendously. But the supply of these specialists has not increased 
sufficiently to satisfy the demand. We both know the problem. 

The training you give in secondary and elementary schools can 
help erase this shortage, even if your students never go on to college. 
If you develop a sufficient interest on their part in science and math, 
some of them may be inclined and qualified to seek employment as 
laboratory technicians. It is entirely possible that well-trained, “high 
school scientists” could relieve those with more advanced training 
from routine laboratory tasks so that men and women with degrees 
could get on to specialized, technical work. 

Finally, industry recognizes the teaching of science, mathematics, 
and other subjects as preparing our young folks for the age in which 
we live. 

Today, things are changing so fast that, by the time a textbook is 
released by the printers, some of the information it contains may be 
obsolete. Our young people must be trained to anticipate the fast 
pace of our development illustrated by the textbook example. They 
must understand, at least the general principles. They must be 
sufficiently armed with knowledge and philosophy to adapt them- 
selves to it. 

Those, then, are the reasons why industry is paying more attention 
to education on all levels, and particularly in the matter of classroom 
aids, to education in secondary and elementary schools. 











190 SCHOOL SCIENCE AND MATHEMATICS 


Wuart Is Inpustry Doinc ABout THEM? 

There isn’t time this morning to discuss many of the aids in- 
dividually, but we can classify them and review each classification. 

On the college level, briefly, industry aids to education include: 
Direct donations of funds, plus scholarships and fellowships; summer 
employment for professors and students including, occasionally and 
where physically convenient, part-time employment all year ’round; 
technical publications and reprints of technical articles; and partici- 
pation in technical societies. 

This college-level participation in educational affairs came first. 
Although we can hardly claim it has been thoroughly explored, 
progress has been significant and gratifying. 

My own Company, this year, made a $150,000 gift to privately 
supported, liberal arts colleges in 14 Midwest states. The position of 
Standard Oil Company, in this case, is simply that we know how badly 
many of these smaller colleges need money. We feel that businessmen and 
corporations should accept a share of the responsibility for aiding these 
schools. We cannot afford to let the academic development they make 
possible, wither or die. 

As a Company, we also provide numerous scholarships and fellow- 
ships, aiding both students and schools for a similar reason. 

These donations are not the only cooperation with colleges and 
universities. My own Company, for instance, provided employment 
last summer for seven professors in our research laboratories at 
Whiting. This is a modest number, to be sure, but similar numbers in 
other companies add to the significance. Among other benefits from 
this program is our feeling that this work gives professors new view- 
points on which to base their teaching. 

Technical publications and reprints of research papers speak for 
themselves. Along the same lines are the lecturers we frequently 
supply to colleges for talks on subjects of special interest. If you'll 
pardon the observation, these lecturers also speak for themselves. 

Finally, on the college level, industry works with technical societies. 
Their contributions include supplying speakers for meetings, illustra- 
tions for the societies’ publications, and even equipment for labora- 
tories. 

Industrial cooperation with secondary and elementary schools has 
come into prominence more recently. Probably it was undertaken, 
on an extensive scale, later than in colleges because it is a much more 
complicated matter. The needs of grade and high schools are much 
more diverse for one thing. For another, most elementary and sec- 
ondary schools are tax-supported while about half the colleges and 
universities are not. For this reason, while direct contributions of 
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funds to privately owned colleges have been made, most companies 
already pay a large share of the taxes that support the public schools. 

For some time, now, I have been asking various companies for 
help in preparing this talk to you and for samples of aids they have 
prepared for secondary and elementary schools. For awhile, I 
thought I would have to move out of my office because visual aids, 
excerpts from speeches, data, books, magazines, films, and what not 
arrived nearly every day. 

I have a few of these with me. You'll note a great variety in their 
subject matter and approach. There are many subjects and sources. 
For your convenience, I have printed a list that tells where you may 
obtain these aids for classroom work. If you do not have a copy of 
this list, I'll be glad to give you one. 

Visual aids, perhaps in importance and certainly in quantity, lead 
the list. The production of educational movies and film strips has 
reached a high level in that they are very entertaining, they trans- 
mit an educational message well, and the majority of them are almost 
completely devoid of product selling 

Among the companies listing audio-visual aids of this sort are: 
The Santa Fe Railroad Company, General Motors Corporation, Ford 
Motor Company, Firestone Tire & Rubber Company, and the Chi- 
cago Board of Trade—just to mention a handful. 

J. B. Austin of U. S. Steel, told the Business-Industry Section of 
the National Science Teachers Association in New York last month 
that “when properly done these aids are useful and are not in the 
least objec tionable.”’ 

His remark emphasized one point about the movies which has, 
on occasion, been a “sore point.’’ Are they commercial? Are they 
merely attempts by various companies to get their sales talk into 
your classroom? 

We should face that question right now. I think the answer, partic- 
ularly as it involves recent films, is a resounding “‘No!”’ For example, 
my own Company sponsors showings of the “‘News Magazine of the 
Screen” in 11 Midwestern states. It is produced by Warner Pathe 
News under the guidance of an advisory board of educators and 
dramatically reports world and national events. The only mention 
of Standard Oil Company in the film is a credit line. 

Standard has a pair of fine educational films about the molecular 
construction of gasoline and lubricating oil. Our people worked with 
Hollywood artists to combine live scenes and Disney-like animation 
to explain how these products are made, what they do, and similar 
facts. No products are named. The viewers—and they have included 
many youngsters because these are movies that all age groups can 
understand—-are merely exposed to objective information. 
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Why do we and other companies go to the expense of undertaking 
such non-commercial projects? In the case of our movies about 
gasoline and oil, we first planned them for our own employees so we 
might teach our own people more about our business. They turned 
out well and we offered to share them with schools, civic clubs, and 
others. Our reasons for sharing go right back to the four reasons 
why we are interested in education. 

Pamphlets and books probably form the next largest class of busi- 
ness helps to education. You’ll find many examples up here which 
are my visual aids for this talk. 

Here, again, the identification of the sponsoring company is usually 
modest, illustrations are generally good, writing has been kept within 
the range of the student and, where possible, simple “Learn by 
Doing” experiments are suggested. I wouldn’t want to guess the 
total circulation of these printed aids that business supplies. Mr. 
Austin, in his October address, mentioned that just one of his U. S. 
Steel pamphlets has been sent to 200,000 individuals. 

You'll find this printed material in a variety of forms and content. 
There are magazines, books, booklets, brochures, leaflets; there are 
complete units like shop manuals, handbooks, and buyer guides; and 
there are simple, one-sheet reprints. 

Some of this material, embracing several classes of aids on oc- 
casion, is put up in kits. The American Forest Products Industries, 
for example, developed a school packet about 12 years ago that con- 
tinues to be popular. It offers you a teacher’s manual, several wall 
displays, and classroom quantities of graded student booklets which 
provide a complete line of forest conservation materials for grades 
4 through 12. The sponsor’s records show that these materials have 
been requested by more than half the schools of the United States 
and requests this year reached an all-time high. 

Our own oil industry offers a kit of booklets which discuss geology, 
chemistry, physics, social science and other subjects. There is a 
teacher’s handbook. I have a sample here with me. If you’d like one 
for your own use, let me know. I'll help you obtain whatever you 
need. 

Some printed information is accompanied by kits containing 
samples of products. The samples, themselves, are another form of aid 
to education. Westinghouse Electric Corporation makes an Electric 
Power Kit available to schools through various utilities. It includes 
a model which you or your students may assemble. 

Other material is prepared for special purposes. For example, the 
General Petroleum Corporation issued an instructor’s guide and sets 
of psycho-physical testing devices for use in California high schools 
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when the state legislature passed a bill making it mandatory for high 
school students to complete a course in driver education. 

Plant visits or tours are still another form of industrial and business 
helps to education. Carefully planned tours can be very successful 
because students may see some of their school work actually in use 
and often what they see will capture their imagination to the extent 
that they will want to study more about that work. Alice Haggans, 
educational director of the Board of Trade, says that her employers 
(quote) ‘‘feel that the best visual aid on the Board of Trade is ac- 
tually seeing the Trading Floor in action.” She reminds us that the 
Board of Trade is open to the public every afternoon, Monday 
through Friday, during which time five illustrated programs are 
given to explain the activity on the Exchange Floor. 

Another popular business and industry aid to education is the 
sponsorship of demonstrations or “live shows’’ for schools. DuPont, 
for example, has arranged a ‘‘Magic Barrel’? demonstration which 
other companies have been allowed to adopt to show the many bene- 
fits derived from research in the form of petrochemical products. 
There is the General Motors ‘‘Previews of Progress’ science stage 
show designed for high school and junior college assemblies. It has 
been presented to more than 8,000,000 people. Again, in my own 
Company, we have Dr. Llewelyn Heard and his ‘‘Fire Magic”’ ex- 
planation of oil industry research. He has presented this, in the past 
two years, to a combined radio, television, club, and school audience 
estimated to total more than five million. 

Some of these aids are strictly for the student. In this class are 
awards—savings bonds, cash, or gold pins—for winning specialized 
contests; or they may be scholarships that recognize special abilities 
or outstanding classroom work over a period of years. Awards, of 
course, assist you as teachers by inspiring your students to do more 
and better work. 

Others are strictly for teachers. These include the several com- 
panies which, following their experience with college professors, now 
also add high school teachers to their staffs for summer work. This 
helps the teacher financially. Equally important, it gives the teacher 
a better idea of what is needed for industrial research—an idea that 
will certainly help his students. 

Teachers may also receive supervisory training, lesson sheets, and 
teachers’ manuals from industrial sources. This is more direct help to 
you and indirect help to your charges. 

Actually, my being here today is meant to be another industrial 
aid to education—although I’m not sure about how helpful these re- 
marks may be to you! Working with technical societies is a classifica- 
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tion to be considered. Perhaps this class may be more helpful than 
many others, in the long run, because it gives us more opportunity 
to exchange points of view. It is for that reason that I am looking 
forward to the organizational meeting of a Chicago Business- 
Industry Section of NSTA on December 14. 

Some aids are strictly informal. For instance, suppose a teacher 
wants information that a business firm can best supply. A letter to an 
industrial information source—or a telephone call—is received 
courteously, considered in the light of reliable information, and 
answered as quickly as possible. In smaller communities the business 
helps to teachers may be just as informal. Sometimes it is as simple 
as a dealer loaning some equipment or conducting business-men-for- 
a-day programs. Another industrial and business aid to education 
which, in some cases, does not even take place in the school should 
be noted. I refer to the work a number of companies do with 4-H 
Clubs, Future Farmers of America chapters, Future Scientists of 
America, and Junior Achievement companies. I believe that our 
work with these groups can help you very much. It is a sort of Re- 
verse of the practice of providing materials for you to pass on to 
your students. In these extra-curricular activities, your students are 
exposed to lessons that they carry back to your classrooms, thus 
making your work along these lines easier. If you are aware of the 
activity, you can take advantage of it. 

To summarize, business helps for education take these general 
forms: Visual aids, printed materials, instruction kits, samples, plant 
tours, “‘live shows,”’ awards, summer fellowships, and extracurricular 
programs plus special-purpose efforts and the informal aids. 

Do You Want THESE AIDs? 

An answer is indicated in a survey conducted by Dr. Thomas J. 
Sinclair of the Association of American Railroads, about four years 
ago. He asked representatives of 626 schools if they used educational 
materials supplied by business and industry; 625 said they did. 
“Obviously you want them because you use them. 

Do you like what you are getting? Dr. Sinclair’s study said that a 
fraction more than 8 out of 10 of you found the material reliable. 
Three of every four of you had a favorable attitude toward the use 
of sponsored aids. It would seem that you do like these aids 

Does industry supply what you want? Dr. Sinclair’s study showed 
that the three most preferred forms were motion pictures, slide films, 
and booklets—but you made use of 16 different classes in all. What 
does industry supply most of? Well, booklets topped the list with 
motion pictures second. Slide films were near the bottom of the 
quantities offered. The study indicated that you want a variety. It 
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also indicated that we are supplying more than you want, in some 
classes; not enough in others. Perhaps an adjustment is needed, if it 
has not already been made. 

Are the aids effective? Almost half of you said they were effective 
as supplements to standard classroom material, that the aids rein- 
force and vitalize textbook teaching. About 3 out of 10 added that 
these aids often supply information not found in most textbooks, 
and they bridge the gap between outdated textbooks and recent 
developments. 

The major criticism you had was that advertising was dominant. 
You said you excluded from the classroom any material that was of 
more value to the sponsor than to the child, such as sales promotion 
or ideological indoctrination and pure propaganda. 

I believe business is answering these objections. Examine most of 
the material up here today and you’ll find it of real educational value 
and the only suggestion of product advertising is the signature of the 
sponsor. When you see Dr. Heard’s “Fire Magic” show, you'll find 
the only mention of Standard Oil Company comes when he is in- 
troduced as our representative. Oh yes, and he sometimes wears a 
tie embossed with Red Crowns! 

However, while some sponsors may need guidance about advertis- 
ing in a sponsored teaching aid, so may some educators need to reach 
an agreement as to what zs advertising. Js a textbook commercial be- 
cause it credits a photograph of a steel mill to a steel company photog- 
rapher? Some folks have said so! 

And is it ideological indoctrination or pure propaganda when we talk 
about industry’s average investment per worker, or the annual return to 
stockholders, or the average profit of American industry? We, in in- 
dustry, think not. We believe that, as long as verified facts are used, 
this is information our youngsters need about the world that they 
live in. 

Let’s face it, some businesses and other organizations have had 
poor relations with some of their school neighbors. Proceeding with- 
out proper regard for the problems and processes of education, a few 
inept organizations have created situations that reflect unfavorably 
on business in general, detracting from the good intentions of wiser 
or more enlightened industrial representatives. These isolated cir- 
cumstances perpetuate the suspicions with which many educators 
once regarded business. 

In facing this criticism, let’s recognize it as a real danger. There 
has been a gap—however steadily it has been closing—between our 
schools and the facts of economic life, such as the way we work, 
earn our living, produce, and exchange goods. 

How can we achieve even more unity? The suggestions in Dr. Sin- 
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clair’s study were: To have a leading university set up a teacher- 
business workshop, to encourage colleges to establish courses on the 
subject, to organize a national joint-committee, to encourage repre- 
sentatives of each group to write factual articles for the journals of 
the other group, and to hold seminars for educators and business- 
industry representatives. 

In other words, we must get together in various ways. We must 
recognize, completely, one another’s problems and strive for mutu- 
ally satisfactory solutions. 

We have reviewed a little this morning of the industry and business 
helps for education that are on hand now. I hope you understand 
why we are interested in providing helps. Now, what of the present 
and the future? Can these helps to education be improved? I think 
they can be and here’s how. 

I urge you to consider these aids offered in the light of your teach- 
ing programs and experience. If there are aids available that you 
think you can use, ask for them. When you put them to use, let us 
know where they worked well and where they fell short. On the 
basis of your experience, we can set out to improve the aids so that 
those to be released later will be even more adaptable. 

If you don’t find aids which you can use, write to the companies 
that you think might logically produce such helps for you. Describe 
your need and say why you think they ought to be provided. You 
can be sure that most companies will help you if there is any possible 
way to do it. 

Your interest and your suggestions will certainly encourage more 
business and industrial activity along these lines. 

In conclusion, I should like to leave this thought with you. Webster 
says a “neighbor” is a person “near enough.” Just imagine how 
comfortable this world would be if all the world’s people were neigh- 
bors—at least in thought and objectives. Then we really could stop 
worrying and start living, couldn’t we? 

Perhaps we can’t do much about the world this hour. But we can 
be better neighbors as far as being representatives of education, 
industry, and business is concerned. It is real neighborly of you, we 
think, to show that you can use our help. We intend to keep our part 
of the bargain by striving to help as best we can. 

We know that business and industry have gradually increased their 
emphasis on educational matters. With your guidance, I’m sure, we 
will move closer and closer to the perfection we all desire. 


Self-leveling stepladder has a special hinge-like device that adjusts the ladder 
to stand on uneven surfaces without twist, sway or walk, the maker reports. 








HELPING CHILDREN BUILD A POSITIVE ATTITUDE 
TOWARD ARITHMETIC THROUGH ITS 
MATHEMATICAL CONCEPTS* 


RALPH J. COOKE 
Fond du Lac Public Schools, Fond du Lac, Wis. 


One of the responsibilities of the director of elementary education 
in Fond du Lac is that of helping make decisions on which texts 
are to be purchased and when it is necessary to do so. Deciding 
which texts to buy is a difficult matter. All texts are being con- 
stantly revised and improved. Competing salesmen can always find 
flaws in each of the books produced by rival publishers, but no one 
can deny that texts have become really beautiful, at least when seen 
through the eyes of an adult. 

Deciding when to buy new texts is a relatively easy matter. A 
moderate sized city such as Fond du Lac which provides free text- 
books, purchases new texts only when the old ones are worn out, and 
texts do wear out at varying rates. In actual practice language books 
seem to go on forever. Seven years, eight years, nine years, ten years 
roll by and the appearance of the books is fine. But arithmetic books 
are another story. One year, two years, three years and many of the 
books are hopelessly worn. Why? 

Many factors enter into the excessive wear given arithmetic books 
in any school system, but a factor which must be considered is a 
negative attitude of some children toward arithmetic. Who wouldn’t 
shed a few tears to overflow on the pages of a book which presented 
strange words and symbols which produce no response but frustra- 
tion? Who wouldn’t get mad and turn pages angrily because that 
“old teacher makes me do arithmetic because John and I had a 
fight.” 

Not only for the purpose of saving the dollars of the taxpayers, but 
for the well-being of the child himself, we have the responsibility of 
seeing that each one builds a positive attitude toward arithmetic. 
Children must be helped to see that arithmetic is something they can 
do, something that is learned by relatively easy stages with an in- 
formed teacher nearby pointing out the arithmetic meanings which 
are to be learned. 

Enterprising teachers are always on the alert to provide situations 
in which children learn to count; to use addition, subtraction, multi- 
plication and division facts; to use ordinal numbers; recognize groups; 
judge space; measure; weigh; recognize coins; etc. In fact, one kinder- 





* Presented to the Elementary Mathematics Section of the Central Association of Science and Mathematics 
Teachers at Chicago, November 27, 1953 
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garten teacher informed me of interesting arithmetic lessons which 
grew out of a minor tragedy. 

It seems that five beautiful goldfish were in the bowl. Children 
learned to tell “how many” without counting by answering the 
teacher’s questions such as, ““How many are eating?”’ or ‘““How many 
are swimming?” or ““How many are resting?” They learned a little 
about subtraction because one died overnight and there were four 
left. Then another died. That made two deaths and 3 fish left. Then a 
real opportunity came to teach the meaning of not any. Teacher de- 
cided to thoroughly cleanse the fish bowl. She and her helpers care- 
fully moved it to the sink. By mistake the hot water was run into the 
bowl. How many live fish were left? Not any! 

Seriously, though, the underlying ideas of mathematics are learned 
and used by very young children. They use counting to answer ques- 
tions which come up every day. Teachers are wise when they phrase 
questions and statements in the way children will hear them when 
studying formal arithmetic. To illustrate: 

How many in all? 

How much? 

Which one? (first, second, etc.) 

How many left? 

How many more (or less) will I need? 

How many will I need to give each person an equal amount? 

Teaching the language terminology seems to be relatively simple. 
All of the above questions and many more are easily answered by 
children who use them in their work periods, game and free play 
time, at lunch time and throughout the day. Help them to see that 
when they are answering such questions, they are doing arithmetic. 
When they fold a piece of paper into 2 equal parts, call their attention 
to the fact that they started with 1. After dividing 1 into 2 equal 
parts they call each part $ of 1. Thus they learn from the outset that 
in fractions we start with the whole. We have equal pieces and the 
relation of each piece to the whole is designated by an appropriate 
fraction symbol. 

After many experiences with counting out supplies, buying, getting 
the correct number of blocks for building projects, etc., the children 
with the help of the teacher, begin to realize that numbers enable 
them to keep an exact account of their possessions. Numbers also 
provide them with a language of precision which permits concise, 
explicit communication. 

Fortunately, the Hindu-Arabic system of notation with its 9 
digits and a zero, and which utilizes the idea of place value, is rela- 
tively simple. For*this reason, teachers cannot place the blame for 
student failure upon the complexities of the system. The cause for 
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arithmetic ineptness on the part of so many children can be traced 
to faulty learning or inadequate teaching. 

Adequate teaching can be done by those teachers who know boys 
and girls and the way in which they learn, and who also have ade- 
quate subject matter preparation themselves. Each teacher must 
recognize the fact that arithmetic is a system of number ideas and 
number processes. Because there is a definite system, arithmetic 
should be taught in the sequence dictated by the system itself. Then 
children can make the transition from the known to the unknown 
in relatively easy stages. The new idea being taught can be isolated 
for pupil and teacher alike. These children understand the purpose 
for doing whatever it is they are asked to do. In arithmetic as in few 
other subjects, we can identify the single new step being taught and 
can thus help the child see the purpose for the lesson and to help 
him know “why” it is being taught. 

Let’s take a look at the mathematical concepts we wish to teach. 
We might start by helping children see that we can think of each 
number in a systematic way. To help children do this, many of our 
first grade teachers use number charts such as shown in figure 1. 

The more mature boys and girls will profit from making a small 
chart of their own thus gaining experience from ‘‘doing.” Special 
attention should be given to arrangement of objects and dots on the 
chart or much of its value is lost. 

The particular value of this type of chart over more conventional 
charts is that children are helped to learn that the numbers have 
meaning just as any words have meaning. To illustrate, numbers 
mean “how many” of anything, i.e., children, books, desks, dots. 
The chart helps children develop the true meaning of numbers. It 
also helps children capitalize upon their ability to recognize groups 
of 5, and to realize that they can close their eyes and still “see” a 
mental picture of any number of 10 or less. 

Once having developed the skill of thinkirig of numbers as being 
abstract rather than concrete, children need not resort to finger 
counting when their memory fails them in addition and subtraction 
examples. 

The suggested number chart helps children develop numerous 
essential learnings including: 

Column 1 

a. Numbers tell “how many” of a particular object. 

b. We can tell “how many objects in a group” by counting. 

c. We can arrange objects in organized groups. 

d. We can tell “how many objects in a group” without counting. 

Column 2 

a. Dots can be used to represent any object we want them to. 


b. Counting, grouping, and recognizing of groups can be done with any 
objects. 
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Column 3 and 4 
a. Words and symbols tell ‘how many of a particular object.” 
b. Words and symbols tell “how many of any object.” 


When using the chart, teachers will raise questions: For example, 
4 is how many more than 3? How many less than 5? How are the 
patterns for 6, 7, 8, and 9 alike? Teachers may wish to give direc- 
tions including, ‘‘“Show me 5 books. Put 2 ears on a rabbit. Make a 
dot picture of 7. Show 9 birds on a telephone wire, put an X beneath 
3 of them.” 

In their picture making, help children to see the advantage of 
drawing their 7 birds in a tree in groups of 5 and 2 or of 4 and 3. 
Then anyone looking at the picture knows immediately how many 
birds are in the tree. Teachers discuss with children the several ways 
in which to arrange the birds on the telephone wire. They encourage 
them to make their own pictures to illustrate number stories rather 
than to rely upon hectographed pictures which involve little thinking 
or effort on the part of the child except that of coloring. 

One of the best ways of helping children learn to recognize numbers 
and to learn the language of mathematics is that of using the flannel 
board. As you, or one of the children arrange appropriate flannel 
objects, you will raise questions or make statements as follows: 

1. How many do you see? 

Show me 5, 7, 9. 

How many in all? 

How many will be left if I take away these? 
How many more in this group than in this? 


U1 we GW bo 


To help children develop correct ideas of 10 and numbers greater 
than 10, considerable time must be taken. Number charts will not 
be very helpful at this point because of the rather abstract thinking 
required to understand 10. However, children who recognize that 
numbers represent a definite systematic grouping can soon see the 
sense of a new type of grouping wherein 10 ones are mentally changed 
into 1 ten and no ones. 

To help fix this idea some of our teachers use an interesting scheme 
of match counting children. At the front of the room they put 2 
glasses side by side on a table. A label below each glass indicates 
whether it is for ones or tens. Children are informed that no more 
than 9 markers can be put into either glass. Next, one child is as- 
signed to do the matching of markers with children. 

As he points to each child being counted, he drops a marker into 
the ones glass. When 9 ones are in the glass, he stops, removes all 
markers and puts a single marker into the tens glass. The child ob- 
serves that there are no ones left. This procedure, repeated many 
times, helps children understand the principle of mentally transform- 
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ing ones to tens and of substituting one marker for 10 markers. Ten 
is seen as 1 ten and no ones. 11 is 1 ten and 1 one, 12 is 1 ten and 2 
ones, etc. 

Children begin to see the system and to learn that we can visualize 
ones and we can also visualize tens. They begin to see that here is a 
wonderful tool which enables them to know for themselves and to 
let others know “‘how many” by the simple device of using 9 numer- 
als, a zero and place value. What child isn’t interested in learning 
how easily he can visualize 25 as = °-. 

Those children who have developed an understanding of numbers 
and the ability to count can solve most of the problems which con- 
front them. Obviously, I am referring to problems other than those 
appearing in texts. However, no child is satisfied with operating at 
this low level. Children enjoy the challenge of computing as big 
people compute. Therefore, we must move into formal teaching of 
addition. 

Fortunately, children have learned to add when they were count- 
ing so we capitalize upon this. To illustrate, in counting, we keep 
adding ones successively and change each ten units to a larger unit. 
In addition, we do the same thing except that 1 or more than 1 may 
be added to the previous unit. Before writing the sum each ten 
smaller units are changed to a larger unit. To be successful in addi- 
tion, children must master the addition facts. There are numerous 
ways of helping them do this. 

When you get ready to teach combinations, supply each child 
with a small flannel board (about 8” by 10”) or with an 83” by 11” 
piece of plain paper. In each case, supply children with flannel or 
cardboard discs. You may wish to divide flannel board or paper in 
the center, as shown in figure 2. 
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Suppose you want to teach addition combinations which equal 
9. Ask the child to take 9 discs and tell him he is to arrange them in 
two groups with one group above and one group below the center 
line as shown in figure 3. 

Then have him put his arm around his paper and say, ‘“‘How many 
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in all?’’ There seems to be a definite advantage in asking children 
to physically encompass both groups because this helps him under- 
stand the meaning of “how many in all.” 

By turning the flannel board or paper upside down the child also 
sees that 3+6=9. Let him discover that 9 also equals 5+4, 4+5, 
1+8, 8+1, 2+7, 742. 

Those children with poor memories may be encouraged to count to 
find sums, but teach them to count correctly by starting the count 
with the larger addend and count to it. To illustrate, in the example 
6+5 you may tell the child, “Think 6, now count by ones, holding 
up 1 finger for each number you say. When you have held up 5 
fingers, stop counting. The last number said represents the sum.” 
Help them to see the advantages of grouping. By so doing they can 
easily see 6+5 as 1 ten and 1 one or 11 as shown in figure 4. 














Fic 4 


Children can be helped to think of addition as a short cut for 
counting. Then they see that there are only a few basic skills, namely, 
add, remember, transform, and bring down involved in addition. These 
are represented by the abbreviations A for add, R for remember, T for 
transform, and B for bring down in the illustrative examples which 
follow. These examples show the teaching sequence for addition 
according to Ulrich in his Streamlining Arithmetic published by Lyon 
& Carnaham in 1943 are: 


No, 1—36 examples No. 2—45 examples 
5 9 
3 8 
8 A, 17 AT. 
No, 3—405 examples No, 4—360 examples 
82 9 
5 37 
87 A.B. 46 ATR.A 
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No. 5—45 examples No. 6—1980 examples 
8 23 

97 45 

105 ATR.AT. 68 A.A. 
No. 7—2475 examples No. 8—1260 examples 

82 28 

45 45 

127 A.AT. 73 ATR.A RA. 
No. 9—2385 examples 

78 

35 


113 ATR.A RAT. 


As Ulrich points out, succeeding types of examples with 2 addends 
require no new computation processes. 

It is obvious that children will develop a more positive attitude 
towards addition if, in their practice exercises, they are asked to 
concentrate on types which have been taught. It is equally obvious 
that the teacher who knows and recognizes addition patterns can 
quickly diagnose and correct errors, and can also determine the 
point at which corrective teaching is needed. 

In addition then, children learn the mathematical principle that 
the whole is equal to the sum of its parts. They learn that to find 
the sum they must think of a number equal in value to the addends. 
On paper, there is no pushing together of addends to make a new 
group. The addends tell how many in a group, and the plus sign 
tells the child what action to take, namely add. The child has the 
responsibility of doing the necessary adding, remembering, changing, 
and bringing down. Questions which a child may ask himself when 
confronted with the example 9+7 are: 


How many here? (point to first addend) 
How many here? (point to second addend) 
How many in all? (think of a number equal to both addends) 


Children need help in learning: 

1. We add like units; i.e., ones and ones, tens and tens. 

2. We add the smallest units first. 

3. We can never have a number larger than 9 in any place. 

4. Each 10 units must be changed toa single unit with a value 10 times greater 

Since children develop positive attitudes towards activities with 
which they are successful, do not hesitate to provide necessary 
crutches. For example, the use of counting has been mentioned. 
Another crutch that helps many children is a chart like that in 


figure 5. 
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HUN. | TENS | ONES 
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When teachers write examples such as 423 on a base chart 
+345 


shown in figure 5, the child has no difficulty in finding the sum of the 
ones and then the sum of the tens and of the hundreds. Keep empha- 
sizing the fact that no number larger than 9 can be written in any 
place and that necessary changes must be made. 

Subtraction is not nearly as fearful when we help children to use 
what they have learned in addition. For example, they have learned 
the whole equals the sum of its parts, that on paper there is no 
pushing together of numbers, that we compute ones before tens, tens 
before hundreds, etc., that certain addition facts plus transformation 
can help them find any sums. Many of the same ideas apply in sub- 
traction. 

Teachers may wish to have children use their small flannel boards 
or white paper and discs to help them find answers to subtraction 
examples. 

Begin by asking the children to place two groups of discs on their 
flannel board or paper. Ask, “How many in all?”’ Then ask children 
to cover one of the two groups. Ask, ““How many are left?” 

In later lessons, ask children to place two groups of discs on their 
flannel board or paper with the larger group at the top. Then ask 
them to tell ‘‘How many in the large group? How many in the small 
group? How many more in the large group than in the small group? 

On paper, all subtraction is of the second kind, i.e., finding how 
many more in a larger group than in a small group. By using their 
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ability to visualize, children can quickly see that 7 is 2 more than 5, 
See figure 6. 

Help children see that subtraction is related to addition. For ex- 
ample, if children know that 54+2=7, they can use this knowledge 
when confronted with these examples: 


uns 
hom 


or — 

Do not be in a hurry to have children write the numbers that go 
with the dot pictures they have made. Much oral practice should 
precede written practice. There is also no hurry to proceed to minu- 
ends of 10 or more. Very abstract thinking is required in visualizing 
10 as 1 ten and no ones. Providing sufficient time is taken to help 
children really understand ones, they have less difficulty when con- 
fronted with tens. 

Take time to help children learn what the sign (—) tells them to do. 
It tells them to find the difference which is done by comparing minu- 
end and subtrahend. 

When necessary to teach transformation as it applies to subtrac- 
tion, teachers may wish to use the number place chart as shown in 
figure 7. 

The sum or minuend is 1 ten and 5 ones. The subtrahend is 7 ones. 
Since 7 ones are more than 5 ones we cannot subtract until we change 
1 ten to ones and think of the minuend as 15 ones. Then we can use 
our flannel board or white paper and discs. If we see 1 ten and 5 
onesas _-..-. .-. and if we see 7 ones as .-. . we can see that 15 is 
more than 7. Many of the children will be able to see that 
since 7+8=15 then 15—7=8 and 15—8=7. 

The number system itself should serve as our guide in determining 
the teaching sequence in subtraction. According to Ulrich, this se- 
quence is as follows: 





No. 1—45 examples No. 2—405 examples 
9 8 68 
—-5 or —8 —4 
+ 0 s* 64 S.B. 
No, 3—405 examples No. 4—2385 examples 
78 66 
—9 —45 
69 TRAS.B. 21 S.S 
No. 5—1620 examples 
75 
—26 
49 TRAS.S. 


* § is the abbreviation for Subtract. Other abbreviations are identical to those on p. 203. 
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In subtraction as in addition, there are relatively few skills. These 
are change, remember, add, subtract and bring down. Since they 
will be taught as separate skills, one at a time, children will not de- 
velop the frustrations they have when confronted with too many 
new ideas in a single lesson. 





TENS ONES 


1 5 
- 7 
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Again it may be wise for the teacher to help those children who have 
poor memories. These children can be shown that they can always 
use counting to find the answer to any subtraction example in case 
they have forgotten the answer or have forgotten the corresponding 
addition fact which should help them find the answer. If a child is 
confronted with the example 17 he can always find the answer by 

—9 
thinking ‘‘nine” and counting until he reaches 17. 

Multiplication can be taught as a short cut for adding any number 
of identical addends. In introductory lessons, the teacher will want 
to teach children to count by 2’s, 3’s, 4’s, and so on. For example, 
in a game where the children pair off, a teacher will raise the ques- 
tions; how many in a group?, and ‘‘How many in all?” The children 
will be encouraged to count by 2’s to find the answer to “how many 
in all?’’ To make the readiness lesson a little more nearly parallel 
multiplication, the teacher may raise the questions such as, “How 
many wheels will we need for 3 wagons? How many mittens are 
needed for 4 children?” 

Gradually, children become used to the idea that when multiplying 
they are using ideas similar to those learned in counting and addition. 
The new idea is that in multiplication we use multiplication facts. 
The process of changing smaller units to larger units is identical to 
that previously learned. 

Before being asked to memorize multiplication facts, children need 
to learn that in multiplication they have a single multiplicand that 
tells the size of the equal addends and a multiplier that tells how 
many addends there would be if the example were one in addition. 
The sign tells them what action to take, namely, multiply. Multiply 
does not tell the child to take the multiplicand a certain number of 
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times. Obviously, it is impossible to take the multiplicand more than 
once. The sign multiply says ‘‘Think of a product equal to = 
2’s, —— 126, etc. 

Ulrich has also given us a list of basic types in multiplication. 
These are: 





No. 1—23 examples No. 2—81 examples 
4 9 

x2 x3 

8M. 27 M«.T. 
No. 3—138 examples No. 4—150 examples 

23 43 

x2 x3 

46 M.M 129 M.M.T. 
No. 5—58 examples No. 6—464 examples 

25 36 

X2 x5 

50 MTRMA 180 MTRMAT 


Observe the relatively few skills involved in multiplication; 
namely, multiply, transform, remember, add. 

Division can be taught as a process having a definite relationship 
to counting, adding, and multiplying. Let’s think for a moment of 
how a kindergarten child might solve this problem: 

“T have 8 pieces of candy. I want to put 2 pieces on a plate. How 
many plates do I need?” 

To solve the problem he will start with his 8 pieces of candy and 
count it out 2 pieces at a time until all is gone. He sees then that 8 
equals 4 twos. The 4 tells “chow many plates.’’ At a more mature 
level, the child learns that the written notation for the problem is 
the division example, 2 pieces )8 pieces or 2)8. To find the answer, 
think: 8= how many X2? Here then is the level at which our chil- 
dren should operate. If they are taught to think of the dividend as a 
sum and the divisor as one of the equal addends of that sum, they 
can use facts learned in multiplication to help them find “Show many 
equal addends?” 

To illustrate, look at this example: 9)63. Children may think of 
the divisor sign telling them to divide or to find the number of equal 
addends of 9 equal to 63. Since they have learned that 7X9=63, 
they can see that 63=7X9. The 7 tells how many 9’s equal 63. 

One of the complicating factors in helping children understand 
division lies in the fact that we also use division to find the size of 
the equal addends. To illustrate: 

Billy has 8 pieces of candy to divide between 2 boys. How many 
pieces will each receive? 
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Here we know a sum and know how many groups. We do not know 
the size of the group or equal addend. 

We will need to help children see that we also use the division nota- 
tion for division problems of this type. To illustrate: 


pieces 
2)8 pieces 


Once the example is derived, the child should think 8=2X how many. 
8=2X4. 

In problems there is a real distinction between true division (ratio) 
and distribution. This distinction is never apparent in the example 
as written as paper. On paper there is always a sum (the dividend) 
and a divisor (which may be either multiplier or multiplicand). The 
sign ) says divide. To divide we have but to think of a number 
which multiplied by the divisor equals the dividend. 

Again there will be children with faulty memories. These children 
may think: 8 equals how many 4’s? To find out they simply count 
by t’s to 8 

The patterns in division according to Ulrich are: 


Type a (DM) 9)9 
b (DMS) 5)7 
c (TDM) 5)30. 
d (TDMS) 5)32 


Again we see the relatively few mental processes, namely, divide, 
multiply, transform and subtract. 

Fractions lose much of their terror for boys and girls if we apply to 
fractions those ideas learned in working with ones, tens, hundreds, 
etc. First, children must be helped to see that fractions express the 
ratio between a part and the whole. As children get into a study of 
fractions, they are helped in developing correct ideas if we give size 
to the whole. For example, instead of merely dividing a piece of 
paper into equal parts and calling each part 3, it is better to start 
with a piece of paper marked, for example, 6 inches long. Then if 1 
part is marked 3 in. the child can see that 4 is a symbol expressing 
relationship between a part 3 inches long and a part 6 inches long. 
To have a fraction we must first have a whole object divided into 
equal parts. Then each equal part can be seen as a fraction of the 
whole. Then the fraction shows the relation of the part to the whole. 

When teachers give the size of the whole, children have no diffi- 
culty in seeing that } is larger than } of the same object. Any child 
can see that 1 of the 3 equal parts of 12 inches is larger than 1 of the 
4 equal parts of 12 inches. 
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Help children to see that since thirds and fourths of wholes repre- 
sent by inference definite parts, they may be considered units. For 
this reason, many of the same ideas applicable to computation with 
ones, tens, hundreds, etc. can be applied to computation with frac- 
tions. Let’s look at a few of these ideas. 

1. We compute with common units of measure as inches, pints, 
miles, etc. 

2. We compute tens as we compute ones, hundreds in the same 
way as tens, etc. 

3. We notate answers in the fewest possible number of units. 

Suppose that a child is confronted with the problem of adding } 
of 6 inches to 3 of 6 inches. He actually has two pieces or units each 
1 one-third of 6 inches. By adding 1 one-third and 1 one-third he 
will know how many 3’s he has in all. To add 3 and { he also has 
similar units, namely thirds, and simply adds 1 one-third and 2 one- 
thirds which equal 3 one-thirds, which can be changed to the larger 
unit 1. 

When confronted with the task of adding ? of 12 in. to 2 of 12 
inches, the child has dissimilar units, fourths and thirds. These can- 
not be added. He must think of a unit common to both fourths and 
thirds and then change both to this common unit. Start with a ruler 
and show the child that 

3 of 12 inches=9 one-twelfths 
2 of 12 inches=8 one-twelfths 


A unit common to both fourths and thirds is a twelfth of the whole. 
In all there is a total of 17 one-twelfths, which when changed to the 
largest possible units become 1x. 

In subtraction of fractions as in addition, help children to see that 
after changing to identical units, we subtract as we do in whole 
numbers. 

All of you know that in multiplication of fractions, the multiplier 
is sometimes in units of ones or tens. Then it simply tells children 
to multiply (or add) a definite number of similar units. To illustrate, 
5X 3 lbs. simply says, multiply 5X 3 one-fourths which equals 15 one- 
fourths or 33 lbs. But sometimes the multiplier is a fraction as } or 
$ Ibs. Then we are to find how many lbs. are in 1 of the 2 equal parts 
of 3 one-fourths. The best way to do this is to find how many are in 
1 of the 2 equal parts of } lb. which equals } lb. In 3 one-fourths 
there are 3X# lb. or ? lb. 

To make division of fractions meaningful, you may wish to also 
apply the principle that we compute with similar units. Given the 
example, ? ft.+} ft. help the children see that they are to answer 
the question “3 one-fourths equals how many 1 one-fourths?” The 
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answer is 3. In the example {+ 3%, change to the common unit, 
twelfths. The example becomes #3; +48; which asks “9 one-twelfths 
equals how many times 8 one-twelfths?”’ The answer is found by 
dividing 9 by 8 which equals 1}. 

When a child becomes able to do more abstract thinking and as 
he develops the kind of memory which permits him to remember 
and use rules, we will give him the rules. However, isn’t it wise to 
help the children first to see the meaning of numbers, of the signs 
+, —, X and +? When meanings are explained, children can de- 
velop the necessary insights. As the children develop understanding 
they acquire a method of recalling any of the arithmetic processes 
they may have forgotten through disuse. 

We now have suflicient evidence to prove that, properly organized, 
the essential meanings of arithmetic are well within the mental 
powers of elementary school children. Our difficulty has been one of 
trying to force children to learn all of the meanings at the same rate 
and in doses which were too large. Arithmetic is most easily learned 
when the relationship of each new idea to one previously taught is 
shown to children by their teacher. You and the thousands of teach- 
ers like yourself can help children build a positive attitude toward 
arithmetic providing you take the time to understand its concepts, 
and then step by step, lead each child to the understanding you have 
developed. 


A CONTEST FOR TEACHERS 


“Why I Teach,” a contest for teachers, to encourage good teachers to remain 
in the teaching profession, and eligible young people to enter it, is again being 
sponsored by the American Legion Auxiliary. The contest opened November 1, 
1953, and closes at midnight May 1, 1954. 

Mrs. Carl W. Zeller of Gibsonburg, Ohio, National Security Chairman of the 
American Legion Auxiliary, in announcing plans for the contest which was held 
last year and is being continued as part of the national security program of the 


Auxiliary, said that contestants must have completed five years of teaching by 
June 1, 1954, and that each entry must be accompanied by a signed statement of 
release, giving the American Legion Auxiliary permission to use the entry. 

The subject of this year’s contest is, ““The purposes and goals of a teacher in 
a free America.” The form of the essay must be an open letter to a high school 


graduate, and the entry may not exceed 300 words, not be less than 100. 

30th Divisional and National awards will be given. The Divisional awards 
will consist of a $50 U. S. savings bond, to be given to the contestant having the 
winning entry in each of the five Divisions. The National award will consist of 
a $250 U. S. savings bond, and will go to one of the five Divisional winning 
contestants. In addition, each Department may give a Department award if it 
desires. The judges will be selected from an outstanding group of citizens. Each 
Department, or state, has fixed midnight of May 1, 1954, as the deadline for the 


state entries. The winning entry will then be forwarded to the Divisional national 
security chairman by June 15, 1954, and the winning entry in each Division 
should be forwarded to the national vice-chairman of the National Security 
Committee, Mrs. Lamont Seals, Homer, Louisiana, by June 25, 1954. 











THE NEED FOR ALGEBRA IN INDUSTRY 


KENNETH WALTERS 
Colon, Michigan 


Anyone who teaches algebra knows how often he hears students 
remark, “‘Why should we study algebra when we will never need it in 
practice?” Many teachers have some convincing answers and the 
following incident may suggest some new ones. 

One day I was approached by a member of the Bureau of Mines 
with the following problem. During the war, a book had been found 
in a bituminous coal mine in Germany explaining the theory of im- 
pact of an air hammer, which was very successful in mining bitumi- 
nous coal. The gentleman explained that he and his associates were 
interested in trying to adapt the air hammer (with modifications) 
to use with anthracite coal. 

“But,” he explained, ‘“‘we do not want to involve time, money, and 
effort in the development until we have verified the concluding for- 
mula concerning the theory of impact of the hammer.” 

The author of the book had merely defined the symbols and stated 
the important conclusion. The derivation is entirely algebraic and 
requires an understanding of only those ideas developed early in a 
first course of algebra—substitution, factoring, cancellation, special 
products. It shows the advantage of knowing the special product 
(@+ b+ c)?=a*+ b?+ c+ 2ab+ 2act 2bc. Of course I am not suggest- 
ing that a student necessarily should have the maturity to work this 
problem at that stage of his training but it emphasizes the practical 
use of such training in a very real situation. 

The figure which follows gives the rough impression of the air 
hammer. 


M (mass of piston) Before impact: 
m (mass of tool) A (velocity of piston) 


























e (coefficient of elasticity) a (velocity of tool) 
L, (theoretical total kinetic energy) After impact: 
L (work done on coal face) B (velocity of piston) 
L, (loss by impact) b (velocity of tool) 
M m 
Piston | tool being struck [ 
B b 


The author stated that since it is known that: 
Lo=4MA?+4ma? 


L=3iMB*+ 3m}? 
212 
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Ly= Lo—L 
(A —a)(1+e) 


A-—B= (1) 
M 
14+— 
m 
(A —a)(1+e) 
b-—a=—-———- - (2) 
m 
i+— 
M 
Then it can be shown that: 
(1—e)*mM(A—a)? 
L,=———- — -—_- - 
2(M +m) 
Proof: 
L.= Lo—L 
Ly= (3M A*+4ma’*) —(3MB*+4mb?). (3) 
From (1) 
m(a+ae—Ae)+AM 
3=- ——— ——_—_- (4) 
M+m 
From (2) 
M(A+Ae—ae)+am 
= - - - . > « 
M+m 
Substituting (4) and (5) in (3) and factoring out 3, we have, 
M A?+ ma?)(M+m)?—M|[m(a+ae—Ae)+AM |? 
' 1 —m|M(A+Ae—ae)+am]? 
soil 2 (M-+m)? 
Expanding, collecting terms, and factoring out mM, 
‘. M A*+mA?+ Ma?+ma*?—ma’e?—mA’*e? 
1 
Ly= +2maAe?—2MaA — MA’e?— Mae?’ 
2(M+m)? 
L +2MaAe*?—2maA 
Grouping for factoring: 
mM l A*+-a?-—2aA — A*e?—a%e?+ 2aA e?) | 
4b= ¥" e 
2(M +m)? +-m(A?+a?—2aA — A%e?—a’e?+ 2aA e?) 


Factoring and cancelling: 
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mM ( {—a)?—2(A 7 
Lb = —— |(A — 2)? — "(A — 2)’ 
: 2(M+m) ' 
(1—e?)mM(A—a)? 


2(M +m) 





Ly 


One thing that impressed my class was the fact that here were a 
group of men, living in our city, who were finding real need in industry 
for algebra. It serves as a warning to us and to the students how 
little we sometimes know of the use being made of the mathematics 
we teach. 


TAPE RECORDS IN MATHEMATICS 

The Department of Mathematics of the University of Oklahoma has had 
many requests for copies of our series of 15 minute radio broadcasts on mathe- 
matics. Arrangements have been made to tape record the talks. Anyone wishing 
a tape recording of one, or more, of these broadcasts may secure them in the 
following manner: 

Your magnetic tape, in a single reel film shipping case, or packed between 
sheets of corrugated cardboard and wrapped in heavy paper, can be mailed to 
Tapes for Teaching, Educational Materials Services, University of Oklahoma, 
Norman, Oklahoma. 

A service change of 50 cents for each 15-minute broadcast, plus postage 
charges, will be made for duplication of our master tape onto your tape. Be sure 
to state whether your recorder runs at 32 or 7} inches per second! All recordings 
will be single track; however they will play on double track recorders. Each 
15-minute broadcast will require a minimum of 300 feet of tape at 32 in./sec. 
or 600 feet at 74 in./sec. Standard tape lengths are 600 feet (5 inch diameter) 
and 1200 feet (7 inch diameter) reels. Order tapes by giving the date on which 
the talk was given, the complete title, and the name of the speaker. 

As a convenience to those who do not wish to send in a tape, recordings may 
be rented at $1.50 per 15-minute recording for a five day period. 


PROGRAMS 


October 5—Mathematics—Our Great Heritage, C. E. Springer 

October 12—How Mathematics Started, J. O. Hassler 

October 19—The Struggle for a Number System, J. O. Hassler 

October 26—Butter and Eggs Mathematics, R. C. Dragoo 

November 2—Mathematical Pastimes, J. C. Brixey 

November 9—Codes and Ciphers, R. V. Andree 

November 16—Proving the Impossible, A. F. Bernhart 

November 23—Misinterpretation of Statistical Data, B. T. Goldbeck 

November 30—Quality Control, J. C. Brixey 

December 7—Running Around in Circles, N. A. Court 

December 14—Entertaining Mathematics, N. A. Court 

December 21—Small Observatories, B. S. Whitney 

December 28—New Light on an Old Problem, R. V. Andree 

January 4—What Should a High School Student Expect from Mathematics?, 
Miss McFarland 

January 11—Mathematics and Stamp Collecting, W. N. Huff 

January 18—Random Walk and Gambler’s Ruin, P. W. M. John 

January 25—Why Study Geometry?, J. O. Hassler 





EFFECT OF SPINACH ON BONE FORMATION 


J. A. Konout 
State Teachers College, Frostburg, Md. 
AND 
LoneE SISK 
Milligan College, Tennessee 


Sherman and Hawley (1) studying the calcium balance of growing 
children, found that calcium retention was more variable, but al- 
ways less favorable, when half the milk of the diet was replaced with 
a diet of carrots and spinach, which provided the same amount of 
calcium as the replaced milk. The calcium of this vegetable mixture 
was clearly less well utilized than the calcium of milk in these ex- 
periments, with 3 to 13 year old children. 

McLaughlin (2) compared the calcium balance of seven healthy 
adult women on a diet in which 73% of the calcium was furnished by 
spinach, with one in which 79% of the calcium intake was furnished 
by milk. Both of these diets furnished considerable more calcium 
than the average requirement for calcium balance. At the close of the 
experimental period, six of the women were in positive calcium bal- 
ance, and the other one was in equilibrium. The specific conclusion 
was that spinach is a satisfactory source of calcium for adult women. 
Despite the fact that the spinach diet gave a markedly lower re- 
tention, the general conclusion was that the positive calcium bal- 
ances indicated at least a partial retention, utilization, of the calcium 
of spinach. 

Bloom (3) found that the storage of calcium in two-month old 
rats was less when 10% of the diet calcium was supplied by spinach 
than it was when spinach ash, corresponding to an equal amount 
of spinach, was fed 

Schultz, Morse, and Oldham (4) on feeding dried spinach to babies 
reported low utilization of its calcium. 

Finche and Sherman (5) in a study of the availability of calcium 
from some typical foods, found that the calcium of spinach was 
poorly utilized, if at all; while the calcium of kale was nearly as well 
utilized as the calcium of milk. They attributed the poor utilization 
of spinach calcium to the presence of oxalic acid in spinach 

Because of the generally prevailing opinion of the necessity of 
spinach in the diet for calcium, and due to the conflicting evidence 
in the literature concerning the availability of spinach calcium, this 
work was undertaken to determine the effect of spinach on bone for- 
mation, and also to determine if the oxalic acid of spinach precipi- 
tated calcium from other foods. 


No 
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[EXPERIMENTAL 


The foods used in this experiment were purchased direct from the 
grocer’s shelves just as they were offered for human consumption. 
The spinach was a popular brand of baby food. These foods were not 
analyzed. The United States Department of Agriculture (6) analysis 
is the basis for calculations for food composition. Sherman’s optimum 
diet, Table I, was used for the control diet. The spinach diet is the 
optimum diet modified by removal of half the milk and adding 
spinach, the spinach providing 25% of the total calcium intake. 
The turnip greens diet is the optimum diet with half the milk re- 
moved and replaced with turnip greens, the greens furnishing 25% 
of the total calcium intake, Table IT. 

Six twenty-nine day old rats, all females, from two litters were 
used. Two animals were on each diet. The two rats on each diet were 
placed in a single cage with raised screen bottom. For the first week 
the control animals were fed 20 grams and thereafter they received 
25 grams of food. The animals on the spinach diet were fed 8 grams 
of the Sherman modified diet and 12 grams of spinach as it came 
from the manufacturer’s container for the first week. Thereafter 
they were fed 16 grams modified diet and 12 grams spinach. The 
animals on the turnip greens diet, for the first week, were fed 8 grams 
of modified diet and 9 grams of turnip greens; the 9 grams of greens 
providing the same number of miligrams of calcium as 12 grams of 
spinach. After the first week, they received 16 grams modified diet 
and 9 grams greens. The animals were kept on these diets for thirty- 
seven days, until they were sixty-six days old. They were weighed, 
photographed, and x-rayed at the beginning and at the close of the 
experimental period. They were weighed weekly. Also at the close, 
blood samples were taken for a determination of clotting time. 


RESULTS 

At the close of the experiment the animals appeared to be healthy, 
vigorous, and had good coats of fur, with one exception. One rat on 
the spinach diet had three spots, about one square inch each, which 
were bare of fur. It was beginning to grow back. This loss of fur was 
not attributed to the diet. The average weights were: controls 158 
grams, spinach 124.5 grams, and the turnip greens 143 grams. 

There seemed to be no detectable differences in the x-rays. Two 
x-ray specialists from Vanderbilt University were consulted. One of 
whom selected the spinach x-rays as showing the poorest bone forma- 
tion. The other could not detect any differences. 

The blood clotting times were close together and within the normal 
tolerances for clotting times. The experimental period was probably 
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TABLE I. COMPOSITION OF PREPARED DIETS WITH AMOUNT OF CALCIUM 
Diets 
food Control Spinach Turnip Greens 
Ca he Ca 
gm. mg. gm. mg. gm. mg. 
Whole wheat, ground 65 27 65 2 65 27 
Margarin« 10 10 - 10 . 
Milk, skim, pwd 22 286 11 143 11 143 
Spinach, canned 12 9 
Turnip greens, canned 9 9 
NaCl (2% wt. of wheat) Ls  - 1.3 : 
Calcium 313 179 179 
TABLE II. ComposITION oF DIETS AS EATEN WITH AMOUNTS OF CALCIUM 
Diets 
rood Control Spinach Turnip Greens 
Ca Ca Ca 
gm. mg. gm. mg. gm. mg. 
Whole wheat, grouns 314 212 384 160 391 163 
Margarine 79 59 60 - 
Milk, skim, pwd 174 22060 65 780 66 792 
Spinach, canned, dry eqv. 27 322 
Turnip greens 22 333 
Calcium Ca 1262 1288 
Calcium, % Ca 25.50 25.8 
TABLE III. Amounts FED 
Spinach Diet Turnip Greens Controls 
Ist Week Ist Week Ist Week 


8 gm. Sherman modified 8 gm. Sherman modified Sherman, optimum diet, 
diet plus 12 gm. spinach diet plus 9 gm. turnip gm. 
greens 20 


2nd Weel 2nd Week 2nd Week 

16gm.Sherman modified 16gm. Sherman modified 

diet plus 12 gm. spinach diet plus 9 gm. turnip 
yreens 


tN 

un 
3 

> 


vi 


too short to secure observable or measurable differences, except in the 
case of weight. There was nothing significant in the blood clotting 
time. The x-rays showed no readily detectable evidence of bone mal- 
formation. 

CONCLUSION 


From the weights of the animals it appears that the calcium of milk 
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and turnip greens is more readily assimilated than the calcium of 
spinach. The effect of spinach on bone formation remains to be 
solved. (This experiment was performed in the Nutrition Laboratory 
of The George Peabody College For Teachers, Nashville, Tennes- 
see.) 
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FEDERAL FUNDS FOR SCHOOL CONSTRUCTION 
IN DEFENSE AREAS 


An additional $3,692,522 in Federal funds has been reserved for school con- 
struction projects in “Federally affected” defense areas, S. M. Brownell, Com- 
missioner of Education, Department of Health, Education, and Welfare, an- 
nounced today. Fourteen local school districts in 8 States and Alaska are in- 
cluded in the list to receive reserved Federal funds. 

These funds, administered by the Office of Education under Public Law 246, 
are supplemental to those recently reserved for school construction in 15 over- 
crowded districts. From a total of $70 million appropriated for this purpose by 
the Congress for the 1954 fiscal year, the amount reserved to date is more than 
$7 million. 

These funds are reserved for work in Alaska, California, Connecticut, Iowa, 
Maine, Missouri, Ohio, Rhode Island, and Texas. 


GENERAL ELECTRIC FELLOWSHIPS AT CASE 

The General Electric Company, for the eighth consecutive year, will offer 50 
preparatory and high school physics teachers from north central states, a special 
six-week study program at Case Institute of Technology, it was announced 
today. 

Dr. Elmer Hutchisson, dean of the faculty and director of the research and 
graduate divisions at Case Tech, said teachers from the following states may 
apply: Illinois, Indiana, Iowa, Kentucky, Michigan, Missouri, Minnesota, 
Ohio, Western Pennsylvania, Tennessee, West Virginia and Wisconsin 

Dr. Hutchisson said applicants for General Electric Science Fellowships must 
be college graduates, possess experience in preparatory or high school science 
teaching, and be certified to teach in their respective states. 

The all-expense fellowship program will run from June 20 to July 30, 1954. 
Fellowship funds will cover living expenses on the Case Tech campus, books, 
tuition, fees and travelling expenses to and from Cleveland. 

Purpose of the GE program is two-fold: to provide preparatory and high school 
science teachers with a comprehensive review of the physical sciences and to 
present an introduction to recent developments. 

Applications for 1954 GE Science Fellowships at Case may be obtained from: 

Dr. Elmer Hutchisson 

Case Institute of Technology 
10900 Euclid Avenue 
Cleveland 6, Ohio 





A AND B ON THE JOB 


WILLIAM R. RANSOM 
Tufts, College 


“A can do a piece of work in 6 days, B can do it in 4: how long 
should it take them together?” This simple problem gives the writer 
a chance to discuss the underlying theory of solving ‘“‘worded prob- 
lems’ commonly met with in algebra, and to expound a general tech- 
nique for attacking them. 

The common method of attacking “job problems” begins with a 
method taken from arithmetic, and ends with a then unnecessary bit 
of algebra. To see what is meant by this, let us first consider what is 
the difference between arithmetical and algebraic methods of solving 
problems: 

In arithmetic, we take the numbers given in the problem and per- 
form operations with these numbers to find successive unknowns un- 
til we get the answer. For example, we find from A’s 6 days on the 
job that he does 1/6 of it in a day. This step was called “analysis” 
in the old Mental Arithmetics. 

In algebra, we do not begin by operating on the given numbers, but 
by formulating the relations described in the problem, setting up 
equations that connect the known with the unknown quantities: then 
we operate with these equations so as to disentangle the unknown 
quantities. 

To solve the stated problem arithmetically, we say that A does 
1/6 and B does 1/4 of the job in one day, so that both do 1/6+ 1/4 or 
5/12: then to do the whole, or 12/12, must take 12/12 divided by 
5/12, or twelve-fifths days. 

The almost universal school method of doing this problem in the 
algebra class, is to get as far as 1/6+1/4, and then say that if the 
whole is done in x days, 1/x is the part done in one day, hence 1/6+ 
1/4=1/x. This then is a combination in which an arithmetical step 
is required to precede the use of algebra. But is there a strictly alge- 
braic way to attack such a problem? Yes, and it is a simple and nat- 
ural process which works with all types of problems. 

Do not begin with the question asked, and say ‘Let x= - - - what- 
ever is asked for.’’ Ignore the question asked until the algebraic work 
has been completed. The first thing is to make sure of understanding 
the fundamental rule by which the quantities involved in the problem 
are connected. For example, in a mercantile problem, one must know 
that cost=priceX quantity; in travel or racing, distance=speed X 
time; in geometry, content= base X altitude, .. . , etc. In “job prob- 
lems” most teachers assume that the fundamental relation is that 
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“the amount done in a day is the reciprocal of the number of days 
required”’: but who that has taught algebra does not recognize that 
although this principle is correct, it is not one that is familiar to the 
student except when he meets it in problems of this type. Such special 
principles are well avoided. We should not think it sensible to give 
the equally correct principle (but of even more restricted application) 
that in the case of two men their joint time is the product of their 
separate times divided by their sum. The most natural fundamental 
relations are those which are stated so as to involve only sums and 
products. They are more clearly understood than when transformed 
by subtraction or division. The number of daysxXthe amount done 
in a day=the size of the job. 

To use this relation we must represent the missing quantities by 
letters. We have at once (a and 0 being the amounts A and B can do 
in a day, and J being the size of the job): 6a=J and 46=J. When 
they work together, we have at )=T, and xT =J, T being what they 
do Together in a day, and x being the number of days they work to- 
gether. Here we have made no attempt to solve the problem, or to 
economize notation,—only to state the fundamental relations in- 
volved in the situation. We count the unknowns and equations. We 
have four equations: 


6a=J, 46=J, atb=T, xT=J 


containing five unknowns: a, 0, J, T, x. The number of equations 
should if possible equal the number of unknowns: but we have formu- 
lated everything in the situation described by the wording and must 
procede with what we have. The number of routes by which we can 
arrive at the values of the unknowns is enormous, but they are all 
simple and obvious. Nothing has to be puzzled out by the employ- 
ment of ingenuity, as is often the case when the student is restricted 
to “one unknown.” For example we may take this order: 


*x=J/T, but T=a+), and a=J/6, b=J/4, so T=J/6+J/4=5J/12. 


Then x=J/(5 J/12)=12/5. This way of setting up the problem has 
the added algebraic advantage of showing that ‘‘J”’ is the superfluous 
unknown that cannot be determined from the data of the problem. 
This is often a kind of information that can be of great advantage. 

Has this method made a complicated problem out of a simple one? 
Every step in it is simple, and if it seems a bit long to one who already 
knows the traditional solution, it is not likely to seem so long to the 
learner. What are the principles upon which this type of solution in 
based? 

All equations are of two types. Either we have: 1, a whole made up 
of parts, or we have: 2, the same thing described in two different 
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ways. Both types appear in the job problem. T=a+d is the whole 
made up of parts, and the other equations are each something de- 
scribed both directly and as a product. 

First read the problem, over and over, to discover in the situation 
described: a whole made up of parts, or two views of the same thing. 
Then use the fundamental rules, supplying a letter where the problem 
does not give a number required by the rule. 

To show how effective the method is, let us apply it to two more 
complicated problems. We will take a problem from an old algebra 
which requires it to be done “‘using one unknown”’: but what advan- 
tage is there in hampering oneself? The introduction of several letters 
is no disadvantage unless the study of simple simultaneous equations 
has been artificially too long postponed. Whenever a letter is intro- 
duced, let it be an initial of mnemonic significance if possible, but let 
a careful entry be made as to its meaning. 

“A and B can do a piece of work in 1 5/7 days, A and C in 1 7/8 
days, and B and C in 2 2/9 days. How many days will it take each 
man working alone?” We shall ignore the question, and procede in 
the same way as if the question had been: how long will it take if they 
all work together? Using the obvious meanings for a, 6, c, J, we de- 
scribe the whole job as made up of parts in these three ways: 


12 15 20 
a+6)= |], (a+c)=J, (6+c)=J. 
, 9 


If we find a from the first equation, substitute into the second, find c 
from this result and substitute into the third, we get b>=J/4. Then 
we find a=J/3, c=J/5. These are not the answers called for, but 
from them we easily obtain all the information involved in the situa- 
tion. A rigid insistance on beginning “let x equal the answer” might 
well make the solution more difficult, or even impossible: for example, 
if the question asked was “Which man does most in a day?”’ What- 
ever question is asked, the method of solving just illustrated is fully 
effective, since it furnishes a// the numbers involved in the situation, 
and thus affords a basis for answering any superimposed questions by 
the direct computations of simple arithmetic. For example, A’s time 
is the size of the job, J, divided by the amount he does in a day, J/3, 
which gives the answer, 3 days. 

A further word on the question of restriction to a single unknown. 
—*A is 30 years older than B, and the sum of their ages is 150.”’ Using 
a and 6 as their ages, we have (sum and parts in both cases): a= b+ 
30 and a+b=150. If restricted to one unknown, “a,” we must use 
either a—30 or 150—a for the other, and then go on to combine a 
with either a—30 or 150—a, to get the equation. (Some students are 
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sure to make the wrong combination and get an identity, and not the 
equation.) In this one-unknown method, we are mentally solving one 
equation and substituting into the other. Is it not clearer and more 
in accord with the spirit of algebra to do this explicitly, rather than in 
part secretly? 

Time-rate-distance problems are notoriously of the greatest diffi- 
culty. Let us consider a particularly difficult one. ‘‘A and B run a 
race of 440 yards. In the first trial, A gives B a start of 65 yards and 
wins by 20 seconds. In the second trial, A gives B a start of 34 sec- 
onds and B wins by 8 yards.’”’ Never mind what question is asked. 
Here we have the distance, 440 yards, described as a rateX time, or 
as the sum of parts; and there must be four equations, since each man 
runs in two races: take these four performances in order. The rates 
are not given, but must be used, so we call them a and 3, in yards 
per second. The time of a race means from the instant the first man 
starts to the instant at which some one finishes. (If this is not under- 
stood, hopeless confusion results.) Let ¢ and T, in seconds, be the 
times of the two trials. Now we have four descriptions of the 440 yard 
race course: 

In the first trial: 


A runs 440 yds in the full time. 440 =at 
B does not run the first 65 yds but runs 20 
seconds longer 440 = 65-+ b(t+ 20) 


In the second trial: 
A does not run the first 34 sec nor the last 
8 yds 440 = a(T—34)+8 
B runs full time and full distance 440 = bT 

To solve these equations, eliminate ¢ from the first-trial pair, 
375a—440b=20ab; and eliminate T from the second-trial pair, 
440a—432b=34ab. Then eliminate ab from these two equations, and 
we get a/b=8/5. Substituting a=8b/5 into either of the last two 
equations gives a= 8, whence b=5. 

To summarize the procedure advocated.—One must first be sure to 
know the type of relation underlying the problem. The relations most 
frequently appearing in current practice are: 

Age in future= present age+ years elapsed 

Content (area or volume) = base X altitude 

Cost = price X number 

Selling price = cost+ profit 

Distance= rate X time 

Weight = density X volume 

Speed downstream=sum of speeds of stream and engine (if the 

stream runs the other way, use negative of its speed) 

Interest = principal X rate X time 
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Number with digits H, T, U=100H+ 10T+ U 

Dividend = (quotient X divisor) + remainder 

Job (or flow) =amount per time-unit X number of time-units 

Mixture = sum of (each ingredient X its amount) 
Some one of these relations must be used throughout in formulating 
any equation; any number required by the relation, but not given in 
the problem, must be represented by a (mnemonic, if possible) letter. 
Every equation must represent a whole equated to the sum of its 
parts, or two descriptions of the same quantity equated to each other. 
Until the student sees in the problem these cases of whole-and-parts 
or the cases of duplicate-description, he must read the problem again 
more understandingly. Failure to “set up” the necessary equations 
then reduces to a mere failure to understand what the wording of the 
problem means. 


REMOVE THE ROADBLOCKS 


IeRNEST G. LAKE 


During the past decade much has been written and said questioning the pres- 
ent role of the American secondary school. The feeling has prevailed that possibly 
this institut was not accomplishing many of the tasks for which it was es- 
tablished. Some have even suggested that the secondary school should be re- 
placed by a new institution, much as the early academy was replaced by the high 
school 

By the e1 f the present decade the secondary schools of our country will be 
called upon to accommodate new peak enrollments. In the interim period school 
staffs and ministrators will have a golden opportunity to re-examine the 
purposes and philosophy of their schools and to reappraise traditional adminis- 
trative structure and practices. Many times, sustained adherence to these 
practices blocks the road to genuine school reform. 

Foremost of these roadblocks are those restrictive practices and customs that 
we have allowed to become administrative tradition, such as 

All class periods of equal length 

The Carnegie Unit as a measure of high school program 

Report-card marks in terms of subject-matter achievement only 

Classes running 5 times a week, 6 periods a day 

A short school day 

But equally restraining roadblocks can be neglect of staff members and ad- 
ministrators to put into practice an educational philosophy that conforms to 
known facts on child learning. A few such truisms—accepted in theory but 
lacking implementation in class procedure—are: 

Memorization of facts does little to insure understanding 

Education is a continuous, unsegmented process 


Individual differences require instruction to be more individualized 
Class failure does little to motivate learning 
Repetition of the subject after failure seldom aids the learner 


The future of the secondary school will be more secure if roadblocks caused 
by the devotion of administrators and teachers to outmoded traditional practices 
can be breached by an honest facing of facts and conditions through cooperative 
participation by parents, pupils, teachers, and administrators. All pupils can be 


served better in the years ahead if we begin our planning now. 











A LETTER TO PHYSICS TEACHERS* 


F. Dow SmitTH 
Physics Department, Boston University, Boston 15, Massachusetts 


At the meeting of the Eastern Physics Teachers Association held 
on October 23, 1953, two faculty members of Boston University, 
Dr. John G. Read of the School of Education, and the writer, Dr. 
F. Dow Smith of the Physics department, were privileged to discuss 
the subject, ‘““‘What the University Would Like from the High- 
School Physics Teacher.”’ A considerable number of physics teachers 
were on hand for the meeting and a rather spirited discussion re- 
sulted. In one evening, however, there is rarely time for a group such 
as this to resolve clearly, let alone solve, the issue under fire, and this 
group was no exception. 

I am taking the liberty, therefore, of writing this letter to you, 
whether or not you were at this meeting, with the invitation to con- 
tinue the discussion in the hope that, even if we cannot reach general 
agreement, we can point up certain areas of importance which need 
our respective or joint attention. 

It is clear that I should begin by outlining my own notions on the 
subject. These are the ideas which I expressed in the talk on October 
23. They have been brought into somewhat sharper focus by the dis- 
cussion at that meeting, however, and for this I am grateful to the 
group. Moreover, we were perhaps guilty, as a group, of inadequately 
laying out the ground rules; certain things were taken for granted 
which perhaps should have been spelled out in more detail. 

The high-school physics teacher and the university physics teacher 
have one very strong common characteristic: each, if he is to be 
worthy of a place in his profession, is interested in physics and par- 
ticularly in passing on that interest, in carrying over to other indi- 
viduals the beauty of a precise and quantitative science. He is aware 
of the accomplishments (and limitations) of physics and, in particu- 
lar, has a strong feeling about the “‘method”’ of sceince which has 
produced such far-reaching results in this field. In other words, each 
knows what research is about and understands the central place it 
holds in the field of physics. 

Thus, the physics teacher should, and does, make every effort to 
clarify, explain, and expound physics at the appropriate level to as 
many listeners as possible. He must, of course, pay attention to the 
needs, both present and future, of these listeners. These needs vary 
widely, but for simplicity let us consider only two mutually exclusive 
groups: the future physicists, and the future non-physicists. 


* An open letter to members of the E.P.T.A 
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THE FutTuRE NON-PHysIcISsTs 

In this group is, first, the student who does not go on to a univer- 
sity. He is, strictly speaking, outside of our present discussion, but 
since he is of considerable importance to you, as high-school teachers, 
I would like to venture a comment. In the first place, I do think that 
it is worth teaching physics (as opposed to general science) to such 
students. 7/ere need not be, however, any attempt to cover all the main 
areas of physics in such a course. The subject matter covered should 
be chosen for its applicability to everyday living. Abstract topics 
such as statics can easily be over-emphasized at this level. Demon- 
strations and experiments should, naturally, play a very large role 
in such a course, and certainly the quantitative aspects of physics 
must be stressed. Confusion of the student by concepts of units, for 
example, should be avoided. The point of the problems at this level 
should not be to enable the student later to solve elementary prob- 
lems in physics (he will forget most of the details you teach him), 
but to give him an insight into the method of physics. As for the 
physical concepts he carries away—notions, for example, of mass, 
conservation of energy, electrical current, etc.—these can perhaps 
be best illustrated by experiment and accompanying discussion. 

For reasons which I will outline later, I believe, in fact, that this 
very same course is quite suitable for students planning to go on 
even to specialize in physics at a university. The level of the course 
can naturally vary with the specific group; large schools can perhaps 
have special classes for the bright and the less bright, and the indi- 
vidual potential genius can always be given extra assignments and 
responsibilities. But these are special problems. 

In the group of non-specialists, there is also the student who goes on 
toa university and who takes a limited amount of physics there. This 
student will, in most cases, take a so-called ‘‘General Physics’ course 
and nothing further in the field. This is a course which surveys physi- 
cal phenomena in the classical fields of mechanics, heat, electricity, 
sound, and light, at a level of mathematical sophistication above 
that which is possible in high-school physics. The course also includes 
descriptive material in the modern fields of atomic and nuclear 
physics. Laboratory is an important part of this course. There is, 
however, little that a high-school teacher can do by way of specific 
preparation for such a course. It is available to students with or 
without high-school physics. It is not, however, a repetition of any 
ordinary high-school physics course, particularly of the course I have 
outlined above. The student with high-school physics will, however, 
profit more from such a university course than will a student who has 
had no high-school physics. 
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THE FUTURE PHYSICISTS 

Here is the student in whom most of us have, rightly or wrongly, 
the greatest interest. He is, of course, the core of the undergraduate 
program in a university physics department; but he is also the best 
student in the high-school physics class—the student who, at best, 
stimulates the high-school teacher as much as that teacher stimulates 
him, and, at worst, is a competent student with a clearly expressed 
interest in the subject. (This interest on the part of the high-school 
teacher could be subject to some criticism if it prejudiced his relation- 
ship to the rest of the class. It does not, in general. At the same time, 
I suspect that the original statement is generally true, and that many 
long friendships arise from just such student-teacher contacts.) 

The student who will eventually become a physicist usually does 
not select physics as a field until he is at a university. He will, how- 
ever, almost invariably have selected the general area of science (including 
engineering and mathematics) early in his high-school career. Of this 
group, the potentially successful physicist will have considerable 
ability and interest in mathematics as well as a very considerable 
interest in natural science. 

The nature of physics is such that it is very difficult to go beyond 
this. The student who can successfully negotiate a university physics 
program needs more than a desire, however ardent, to know about 
the physical universe. He must be able to handle the mathematics 
which is a prime tool in the physicist’s description of this universe. 
Many a budding physicist has found himself half-way through an 
undergraduate program, only to discover that physics is not what he 
thought it was at all. He asks for a presentation of the subject which 
is purely descriptive, and this, unfortunately, is quite out of the ques- 
tion. The problem of steering such students away from physics has 
increased in importance and difficulty in recent years as ‘“‘physics” 
and ‘‘physicist”’ have become household words. One clue, then, is to 
look, at the earliest possible stage, for particular ability in mathe- 
matics. The student who has this along with the expressed general 
interest is potentially a successful physicist, and will generally be 
able to reach the level of a Bachelor’s degree without serious diffi- 
culty. 

For counselling purposes, it can therefore be concluded that the 
would-be physicist should be encouraged to take all the mathematics 
in high school which he possibly can. He should also be told that, 
unless his performance in mathematics is well above average, his 
chances of a successful career in physics are slim. 

Such a student should, of course, take physics in high school, too, 
and he should do well in it; but good performance here is only one 
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criterion. If a student leaves high school with excellent grades in 
mathematics and good grades in physics, and if, moreover, his over- 
all abilities as a student are considered high, then he should by all 
means be encouraged to consider physics seriously as a field for uni- 
versity concentration. 

Apart, then, from problems of counselling and selection, what is the 
best high-school training that can be given to a future physicist? 
How can a student be best prepared for what he will encounter after 
admission to a university? The following remarks, I feel, apply quite 
generally and are not at all restricted to those students who come to 
us here. They do, however, apply in particular to schools in which 
training in physics is given along with a broad liberal arts foundation. 

Mathematics is an essentia! tool for the physicist, as I have already 
emphasized. This is a tool which can be acquired only through ex- 
tensive graded study. There are no short cuts. If a student comes to 
college ready to begin calculus, there is no problem, for a beginning 
course in calculus can be taken in the freshman year and then a sub- 
stantial ‘“‘General Physics” can be given in his second year. (At 
Boston University, this course is similar to the General Physics 
course referred to earlier, but is designed specifically for physics 
majors and makes free use of calculus.) Differential calculus is a 
prerequisite. If it is necessary for the student to take integral calculus 
concurrently, as a result of weak background, he will be considerably 
handicapped in this and succeeding courses as well. This student, 
then, should be prepared as well as possible in high school with the 
tools he will later need. 

He should, of course, also be given something of the content of 
physics so that he will have some idea of what it is about. Every at- 
tempt should be made to stimulate this student and to arouse his 
curiosity in the physical world. This is the main thing which a high- 
school physics course can do for him. The detailed content of such a 
course will, in the long run, contribute little te his over-all knowledge 
of physics or to his ultimate abilities as a physicist. 


THE RELATIONSHIP BETWEEN THE HIGH-SCHOOL AND THE 
UNIVERSITY Puysics TEACHER 

We have commented on the basic role played by research in 
physics. In most cases the university teacher is actively engaged in 
research. He has a clear conception of physics as a growing, changing 
discipline. He is generally not interested in a formal study of the 
“method” of exact science, a study which is important in newer 
fields of science, but acquires a knowledge of this method from a long 
and intimate acquaintanceship with physics. Similarly, a student 
cannot really discover what physics is about until he reaches the 
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college level and has invested at least a few years in the study of 
physics. 

It would, however, be ridiculous to assume that nothing can be 
learned about research physics short of professional participation in 
the field. The physics teacher must do his best according to his own 
experience and according to the level of his students. 

The universities have a responsibility in this regard, to provide 
opportunities for secondary school teachers to meet their university 
counterparts at the university level for informal discussion and for 
formal lectures on current research and new developments in physics. 


CELL WALLS OF PLANTS ARE ALIVE 


The finding that the walls of the cells of living plants contain enzymes which 
take an active part in life processes has been announced by a University of Wis- 
consin botanist. 

The discovery, made by Prof. E. H. Newcomb, confirms the modern view that 
the walls of young plant cells are not composed of more or less inert material 
encasing the protoplasm, as originally supposed, but that in reality they are per- 
meated by the living substance. 

In making his study, Prof. Newcomb made use of the fact that a plant growth 
hormone added to the nutrient medium of plant tissue in flasks will cause the 
cells to increase in size but not to multiply. 

It is known that there is a stretching of cell walls and also the formation of 
new wall material when plant cells grow. Prof. Newcomb used biochemical 
methods to show that before any increase in size takes place, some marked 
changes occur in the metabolic activity of the cells, including nearly a 100 per 
cent increase in respiration over that of cells not supplied with the hormone. 

By breaking the cells and centrifuging the wall material from the rest of the 
cell contents, Prof. Newcomb and W. H. Bryan were able to show that the vital 
enzymes named ascorbic acid oxidase, pectin methylesterase, and invertase occur 
mostly or entirely in the wall. The botanists also found that the growth hormone 
causes an increase in the activity of these enzymes before the cells enlarge, the 
increase in ascorbic acid oxidase being more than 1,000 per cent. 

Prof. Newcomb believes that these are only three among a number of enzymes 
which may be localized in the walls of growing cells and which must be directly 
responsible for both the walls’ changes which permit stretching and the formation 
of new wall material such as cellulose. 

Although the cells grow abnormally large under the condit‘ons used by Prof. 
Newcomb, he points out that the same biochemical processes are probably re- 
sponsible for normal cell growth in plants, and that the work should result even- 
tually in a better understanding of the way in which all plants live and grow. 


NATURE STUDY EDITOR PALMER RECEIVES AWARD 


Our Nature Study editor, E. Lawrence Palmer, was selected as one of ten pro- 
fessional conservationists who had made an outstanding contribution to the 
country’s conservation of natural resources. On January 7 Dr. Palmer was 
honored by an all-expense trip to Washington, D.C., and a dinner at the Hotel 
Statler. These conservationists were granted $5,000 in cash awards for their con- 
tributions to the field. Ten amateur conservationists were also presented with 
medal awards. The Nash Motors Division of the Nash-Kelvinator Corporation 


sponsored the awards. 





THE GENERAL APPROACH VERSUS THE SPE- 
CIALIZED APPROACH IN THE TEACHING OF 
JUNIOR-HIGH SCHOOL SCIENCE 
AND MATHEMATICS* 


JACQUELINE V. Buck 
Grosse Pointe Public Schools, Grosse Pointe, Michigan 

For the purposes of this discussion, the junior high school is con- 
strued as including grades seven through nine. As presented here, the 
“general approach” involves the teaching of the same courses in 
science and mathematics to all students at this level, but modifying 
the materials to provide for individual differences. This approach thus 
involves heterogeneous grouping. By the “specialized approach” is 
meant the teaching of several different courses in science and mathe- 
matics to classes of students who are arranged in homogeneous groups 
primarily on the basis of mental ability. In essence, this involves the 
teaching of one course or section for higher ability students (probably 
mostly college-preparatory students) and one for the “general” 
or lower ability students. 

At the meeting at which this question was discussed, Dr. George 
G. Mallinson, Professor of Psychology and Science Education, West- 
ern Michigan College of Education, Kalamazoo, Michigan, presented 
the General Approach. The Specialized Approach was presented by 
Miss Mary A. Potter, Consultant In Mathematics, Racine Public 
Schools, Racine, Wisconsin. Following the major presentations, 
comments were also contributed by two interrogators, Dr. Willard 
Unsicker, University of Iowa High School, Iowa City, lowa; and Mr. 
Donald W. Lentz, Principal of Schaaf Junior High School, Parma, 
Ohio. 

The following represents a summary of the discussion. 


THE GENERAL APPROACH IN THE TEACHING OF JUNIOR-HIGH 
SCHOOL SCIENCE AND MATHEMATICS 


In general, there appear to be four major reasons favoring the use 
of the General Approach in teaching at this level, they are as follows: 

1. Since the purpose of a school program is not merely to contrib- 
ute to the intellectual growth, but also to the social growth of a 
child, the General Approach seems most effective. In adult life an 
individual must live and work with all types of people. Even the 
most skilled and highly trained scientists and technicians must use 
their knowledge with people of all levels of ability. Hence, the school 





* A summary of the Junior-High School Group Program, Central Association of Science and Mathematics 
Teachers’ Convention, Congress Hotel, Chicago, Illinois, November 28, 1953. 
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can help train children for their future life by helping them learn to 
live and work with students of all levels and types of ability, skill and 
background. Segregation into ability groups may give them an un- 
realistic picture of their ability in relation to the general population. 

2. Studies have shown that ordinarily the period of positive accele- 
ration of learning ability extends through the junior-high school level. 
To segregate students at this age and offer them highly specialized 
types of training may deprive them of the general training in the 
basic skills at a time at which they are psychologically best equipped 
to benefit from such training. The results of this situation are empha- 
sized when it is noted that the major weaknesses in the backgrounds 
of college students have been found to be in the basic skills of arith- 
metic, reading, simple English expression, and basic science concepts; 
not in the more specialized knowledges. Hence, it would appear to be 
more advantageous to offer children of the junior-high school age 
training in the basic skills that are essential in the background of 
individuals of all levels of mental ability, rather than in the special- 
ized areas that are assumed to be desirable for college-preparatory 
students. 

3. The typical secondary school is, in most cases, too small to pro- 
vide even one satisfactory program, and hence is administratively 
unable to provide two or more different courses in the same field of 
study. The typical secondary school, including the junior-high 
school, consists of approximately 175 students with seven teachers, 
one of whom is the principal who teaches four periods per day. Even 
if the staff were able to offer specialized courses in such a school, the 
classes would be too small to warrant such separation. 

4. Studies of mental ability of children indicate that students who 
may be superior in certain areas may be inferior in others. Hence, the 
administrative confusion of attempting to place all students in the 
proper ability sections of each different subject-matter area would be 
great. 

In addition, at this level the various mental abilities are not sufh- 
ciently differentiated to make it possible for them to be discriminated. 
That is, the measurable differences between the various abilities are 
not sufficiently greater than the factor of error found in the tests to 
enable them to be measured with a high degree of validity. Hence, 
with the measuring instruments currently available, it is impossible 
to accurately determine the area or areas in which a student is most 
able. At the upper adolescent levels, however, the scores on the vari- 
ous tests “fan out’ so that differing abilities may be identified. It 
would seem reasonable, therefore, to delay the placement of students 
in specialized courses until such a time as their abilities can be ac- 
curately determined. 
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THE SPECIALIZED APPROACH IN THE TEACHING OF JUNIOR-HIGH 
SCHOOL SCIENCE AND MATHEMATICS 


Throughout the country, various methods have been used to 
make provision for separate instruction of bright students and ‘‘slow 
learners.’ These include such things as the following: failing students 
who do not meet certain educational attainments; passing all stu- 
dents but using differentiated assignments or ability grouping within 
a single classroom; providing ‘‘opportunity rooms” for slow students; 
or the use of homogeneous grouping. It is this latter method with 
which this discussion deals. 

In sectioning students into homogeneous groups, several criteria 
have been used in the past. In the earliest days of homogeneous group- 
ing, the 1.Q. score was the most common criterion used. However, 
various other methods have been, or are today being used; they 
include such things as: “‘native drive’’ of the student; judgment of 
teachers; achievement test scores; vocational plans of the student; 
health of the student; or the wishes, economic status, or educational 
status of the parents. The trend today is to use as much information 
as may be available in a student’s cumulative record folder in making 
the decision as to the sectioning of the student. It was stressed that 
an “open door”’ policy should exist in this matter of sectioning; that 
is, it should be possible to shift students from one section to another 
as the need arises. In addition it is often necessary to educate the par- 
ents as to the reasons and necessity of grouping. 

There are many benefits and advantages for the bright students 
that result from homogeneous grouping. Among them are the fact 
that the students are competing with others of like ability, and are 
not held back by slower students; they are able to cover more sub- 
ject matter; and they may do more work requiring creative thinking. 
In addition, placing the bright students in a class by themselves may 
eliminate many of the discipline problems that arise when good stu- 
dents become bored by the slow pace of an ordinary class. Also, it 
will allow the teacher to give her undivided attention to the good 
students, rather than trying to spread her attention over a class of 
wide ability levels. 

In addition to these benefits to the bright students, it is believed 
that the slow group will also receive many advantages from homoge- 
neous grouping. For example, these students will tend to lose the in- 
feriority feeling that results from competing with bright students, and 
they will be given an opportunity to develop leadership skills within 
their own group. The subject-matter may be suited to their interests 
and abilities, and as a result there may be a decrease in drop-outs. 
Methods of teaching, such as a slower pace, use of visual aids, exten- 
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sive drills and reviews, and the use of minute steps of learning, may 
be used to assist these slower students. 


SUMMARY 


It is difficult to draw any conclusions and recommendations from 
the discussions that were presented in this meeting, since the purpose 
of the meeting was not to solve the problem, but simply to present 
some points for the consideration of the members of the audience. 
It can be stated, however, that each method of teaching presents 
certain advantages and drawbacks, and the final decision of the meth- 
od to be employed must depend on the type of community involved; 
the nature of the student body; the facilities available; and (perhaps 
most important) the educational philosphy of the community and 
school administration. 





MATHEMATICAL BINGO 


RICHARD SINKHORN AND CEcIL B. READ 
University of Wichita, Wichita, Kansas 


Members of the mathematics club may enjoy a variation of the 
popular game “‘Bingo.”’ The players use the regulation cards and 
markers, but instead of calling numbers as counters are drawn by 
lot, slips of paper are drawn one at a time. Each slip has a short prob- 
lem or question, the answer to which is one of the numbers on the 
cards. As in regular “Bingo” a record must be kept in order to verify 
a card claimed as winning, for in this variation an erroneous solution 
to a problem may result in marking a wrong number, and a false 
claim to a winning card. 

The difficulty of the problems will depend on the mathematical 
maturity of the group. A suggested list is given—in general none of 
these is beyond the maturity of students who have completed a sec- 
ond course in algebra. To insure equal opportunity, the problem 
should be read but once, and a. time limit of ten to fifteen seconds 
should be imposed. Problems should be such that they can be under- 
stood when read aloud—players should be provided with scratch 
paper. In each case the number of the problem is the correct answer. 

1. log, a. 5. How many posts are needed to 


oe pa ake a 28 foot fence if posts are 
/36X /25 area | 
VOAVE . set 7 feet apart? 


/I95 
vee" " 254+25+25+4+25+25+425 
3. Solve: x*=x+6 for the positive 6. ¥ 
root. 
-— ee 
552 7s ind 35% of 20. 
4. = 8. Find (64)!7™, 
. 9, The hypotenuse of a right triangle 


10. 


it. 
12. 


14. 
. Find 3?+3!. 
16. 


17. 
18. 
19. 
20. 
. Find the volume of a box 3 feet 


ro bho 
. 


. Multiply 


° Suppose 4 


. What 


. Find lim 
. Add up the first eight numbers. 


. If Antilogi 


. Find 4+-4!4+-3!4 


. Find 13? 
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is 41 and one leg is 40. Find the 
other leg. 

What is the 
logarithms? 
Find 22% of 50. 
What can I add to 4 to get four’s 
square? 


base of common 


cos wt by tan 37 by 


sec? 7/3 and add 5. 

Find \/ 196. 

What whole number is the smallest 
perfect square above 10? 

Find ./289. 
Find 4!—3!. 
Find 76% of 25. 


? 


Divide 5! by 3!. 


X7 feet X1 foot. 
3960°/mr. Write y in 
radians 

ny number divided by 
1/23 of itself? : 


. Find the sum of the geometric 
series 12+6+3+3/2+.-.-- 
. Find 5*X0! 


. Find the smallest whole number of 


other than 13 divisible by 13. 


. Find / 3 
7 7!X<4! 
. Find = ; 
3!xXO6: 
. Find the area of a square whose 


side is 4/29 


. Find P(6, 2 
. What number results if we reverse 


the digits of 13? 


2. Multiply 8 by half of 8. 
. Find 66% of 50. 


. Tickets 


sell for $3. How 
could a man buy with $102. 
.7 x(x—2). 


many 


2.56820 = 370, 
1.56820. 
2!+1!+0!+0. 
13x for x=10. 


find 
Antilog,; 


. Find 5at if «=32. 
. Find logy) 10" 
Find 7!/5!. 
3. Find 2n!—5 if n=4. 
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What number under N on the 
“Bingo” card when divided by 11 
has an even answer? 

Multiply 90 by sin 150°. 

A man can go from A to B in 23 
ways and from B to C in 2 ways. 
How many ways can he go from 
A to C by way of B? 

Find logs 6%. 

Find 4X34. 

Find 2mr if r=24.5/r. 

Round off to the nearest whole 
number, (7.07)*. 

If f(x) =x5—13, find f(4). 

Find 104% of 50. 

Find the perimeter of a rectangle 
18X8}. 

Find 34— 33, 


. If I have 88 marbles and give 33 


away, how many have I left? 


. Find P(8, 2). 


Find i3,/—57?. 
Find loge 429. 


. Add 13424422. 


Find P(5, 3). 

If I reverse the digits of the small- 
est whole number above ten which 
is a perfect square, what do I get? 


9 5 
Find 
2 8 
What number under O on the Bingo 


card has one digit half the other? 
Find 28, 

Find 15X44. 

Round 65.83276 to 
whole number. 
Evaluate 15*+7, if x=4. 

Find the perimeter of a square 
whose area is 289. 

Find 69*/48, 


the nearest 


Find 9! Vv 49, 
. What % of 200 = 142? 
Find the antilogyo of 


2 logio 3+3 logio 2. 


. Write the reciprocal of 1/73. 


Find the antilogyo of 
logio 37+logio ‘a 


Evaluate 107 if x=logyo 75. 


Wheel chair drive ‘“motorizes’”’ most standard collapsible wheel chairs so that 


patients with extremely limited use of their limbs can get around. Operating on 
a 24-volt storage battery, the device consists of two motors, one to a wheel, and 
a tiny, easy-to-move “‘joy stick” to control forward motion, reverse and steering. 











SOLVING SYMMETRIC EQUATIONS 


ROBERT C. YATES 
United States Military Academy, West Point, N. Y. 


A method for solving simultaneous equations which are symmetric 
in two unknowns, x and y, is frequently offered without motivation. 
For example, in 


we are directed without discussion to set 
x=u-—v and y=u-+v. 

The system of equations then becomes 

J v— 4’=1 

l 2+ 34? = 17 


wn 


: 


© 


> 


from which w= +2; v= +1 and thus x=1, 3, —3, —1; y=3, 1, —1, 
— 3, 

I have found the following geometric appeal to be of interest to 
instructors. Equations symmetric in x and y should be recognized as 
graphs with symmetry about the line y=. Their points of intersec- 
tion in pairs are equidistant from this line. If the x, y axes then be 
exchanged for u, v axes taken along y=x and y= —x2, the number of 
intersections to be sought is effectively halved. 
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To replace the axes we rotate them through 45° by the familiar 
substitution 


uUu—v utv 
x= I= ‘ 
V/2 V2 


which is in essence the substitution we were directed to make. Noth- 
ing is to be gained algebraically, however, by preserving the factor 
1/\/2 since its only effect is a temporary equal expansion of unknown 
values. It may be discarded in operation. Note should be made that, 
from the symmetry of the given equations and their graphs, we may 
set either x or y as u+1, the other as u—v. 


PROBLEM DEPARTMENT 


CONDUCTED BY G. H. JAMISON 
State Teachers College, Kirksville, Mo. 


This department aims to provide problems of varying degrees of difficulty which 
will interest anyone engaged in the study of mathematics. 

All readers are invited to propose problems and to solve problems here proposed. 
Drawings to illustrate the problems should be well done in India ink. Problems and 
solutions will be credited to their authors. Each solution, or proposed problem, sent 
to the Editor should have the author’s name introducing the problem or solution 
as on the following pages. 

The editor of the department desires to serve its readers by making it interesting 
and helpful to them. Address suggestions and problems to G. H. Jamison, State 
Teachers College, Kirksville, Missouri. 


SOLUTIONS AND PROBLEMS 


Note. Persons sending in solutions and submitting problems for solution 
should observe the following instructions. 

1. Drawings in India ink should be on a separate page from the solution. 

2. Give the solution to the problem which you propose if you have one 
and also the source and any known references to it. 

In general when several solutions are correct, the ones submitted in the 
best form will be used. 


Late Solutions 
2377. C. H. Butler, Kalamazoo, Michigan; Robert Goldman, Far Rockaway, N.Y.; 


Robert Cowley, Dunmore, Pa. 
2376. William B. Hancy, Sharon Springs, N.Y. 
2372. Norman Kessner, Brooklyn; Lester Moskowitz, Brooklyn. 


2379. Martin Hirsch, Brooklyn; Robert Goldman, Far Rockaway, N. Y.; Robert 
Cowley, Dunmore, Pa. 


2375. Brother Felix John, Philadelphia; Lester Moskowitz, Brooklyn. 
2380. Robert Goldman, Far Rockaway N. Y.; Patricia M. Crandall, Baltimore. 
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2382. Constance K. Roycroft, Baltimore; John Ward, Jr., Winterville, N. C.; Grace 
E. Hicks, Pipestone, Minn.; Mrs. Maude Hansen, Auburn, Maine. 

2371,2,6. V. S. Narayanan, Padukkottat, India. 


2383. Proposed by Leon Bankoff, Los Angeles. 

AB is a quadrant of a circle. Two variable externally tangent circles are tan- 
gent internally to the given circle in the extremities A, B, of the quadrant, 
What is the Jocus of the center of the circle tangent to all three. 


“ (R, R) 














L (R,0) 





Solution by Leon Bankoff, Los Angeles 


Consider the quadrant of the circle (x—R)?+y?=R? from the origin to the 
point (R, R). LZ is the center of the semicircle, radius r;, on the x-axis and M is 
the center of the semicircle, radius rz, lying on the line x=R. N is the center of 
the circle tangent to the other three and is also the right-angled vertex of tri- 
angle LMN. 

The coordinates of N are x, y. 


Now 
LN?+-MN?=LM?. 
So 
y+ (R—x)*=(x+r2)?. 
But 
r2=R—Yy. 
So 
P+ R?—2Rx4+-2?= x°+ R?+ 9? +2xR—2xy—2Ry. 

Or 


xy=R(2x—y). 


Hence the locus of N is an equilateral hyperbola with asymptotes x=R and 


y=R 
Solutions were also offered by: W. J. Cherry, North Riverside, Ill; C. W. 


Trigg, Los Angeles City College. 
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2384. Proposed by Lewis Clarke, Sodus, N. Y. 


In triangle ABC, if a:b:c=3:5:6, show that R:r=45:16 where R and r are 
radii of circum and in-circles respectively. 


Solution by Cecil B. Read, University of Wichita, Wichita, Kansas 
Standard trigonometry texts, such as Hobson, show that R=abc/4A and 
r=A/s, where A=area of the triangle and s=}(a+06+c). Hence R:r=abcs/4a? 
and if we let a=3k, b=5k, c=6k, the result follows at once upon substitution and 
] 


use of the well known relation 


A=+¥/s(s—a)(s—b)(s—c). 


Solutions were also offered by; W. J. Cherry, Riverside, Ill.; Martin Hirsch, 
Brooklyn; Benjamin Greenberg, Ramaz High School; A. R. Haynes, Tacoma, 
Wash.; Charles H. Butler, Kalamazoo; V. C. Bailey, Evansville, Indiana; 
Julian H. Braun, Washington, D. C.; C. W. Trigg, Los Angeles City College; 
Herta T. Fretag, Roanoke, Va.; Brother Felix John, Philadelphia; Leon Bankoff, 
Los Angeles, Calif.; Edgar A. Feldman, Brooklyn; Lewis Clarke, Sodus, N. Y.; 
Cora Warne, Winter Park, Fla. 


2385. Proposed by Bertha Dunning, Canadaigua, N. Y. 


Resolve into factors: a4(b—c)+b*(c—a)+c(a—b). 


Solution by Brother Felix John, Phila., Pa. 


1. The function vanishes for a=b, b=c, and c=a. Hence, three factors are: 


(a—b)(b—<« 1) 
2. Let 
a‘*(b—c)+-b*(c—a)+c4(a—b) 
be identi eq al to 
b) (b—c)(c—a) [k(a?+b?+-c2) +1(ab+be+ca) j. 
3. Putting a equal 1, b equal —1, and c equal 0, we obtain 
2k—I equals —1. 
4. Putting a equal 2, 6 equal 1, and ¢ equal 0, we obtain 
5k+2/ equals —7. 
5. Solving for k and 1, k equals —1 and 1 equals —1. 
6. Therefore, all the factors are: 


1—b)(b—c)(a—c)(a@@+ab4+8?+ac+bce4+c’). 
NOTE 


Marguret F. Willerding in her solution writes the given expression as this 
determinant 


4 pt pf 
b ¢ | =(a—6)(b—c)(a—c)(a?+8?+c+a4b+ac+bc). 
2 3 


By use of the factor theorem and specific terms the results given above are 
found. 

Solutions were also offered by: Leon Bankoff, Los Angeles, Calif.; W. J. 
Cherry, Riverside, lll.; A. R. Haynes, Tacoma, Wash.: V. C. Bailey, Evansville, 
Indiana; C. W. Trigg, Los Angeles City College. 
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2386. Proposed by V. H. Paquet, Milwaukie, Oregon. 
Construct a plane triangle A BC given the median, Ma, bisector, ta, and differ- 
ence b—c. 
Solution by C. W. Trigg, Los Angeles City College 


We employ the well-known relations 




















b?+-¢c? =2M?2+-2(a/2)? (1) 
P=bc(a+b+c)(b+c—a)/(b+c)? (2) 
k=b—c. (3) 
Eliminating a from (1) and (2): 
(4) 


2(b?+¢? —2M?) =(b+c)2?(1—2/bc). 


Eliminating 6 from (3) and (4): 
(8-4 M2442) 2+-k(k—4M24-42)c+H2=0, 


Hence 
c= —k/2(14+./(—4.M?)/(+42—-42) | 


Clearly only the negative sign gives a positive length, so 


c+k/2=(k/2)\/(2M)?—k/V/ (2M)? —k— (28)?. 

Construction. To an arbitrary base line erect a perpendicular=k. With its 
extremity as center and radius 2M, strike an arc thus cutting off segment on the 
base line = \/4M?—k?. Describe a semicircle on this segment as diameter. With 
one extremity as center and radius 2t, strike an arc cutting the semicircle. The 
join of this intersection to the other extremity of the diameter = \/4M?—k?—4. 
Construct the fourth proportional to 4M?—k?—4?, /4M?—k?, and k/2. To 
this, add and subtract k/2 to obtain 6 and c. On 2M as a diagonal construct a 
parallelogram with sides b and c. The other diagonal of the parallelogram =a, 
and the construction of triangle A BC is complete. 
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An indeterminate case results when b=c. 
Solutions were also offered by: W. J. Cherry, Riverside, Ill.; and the Proposer. 
2387. Proposed by Gloria Dover, Hoosick Falls, N. Y. 
Solve: 
+ y+ (x+y)?+2+y=8 
ry=1 
Solution by V. C. Bailey, Evansville, Indiana 


Eliminate y between the given equations. 
| 


The form of (1) suggests the substitution 


1 
g=x-+— 
x 
Then 
Eo nit 
z rr ane cial 
(2 2+2?—2z2—8=0 
z=2 -3/2+4 .¥ 7 2i 
When 
x=1, 1. 
- §2 7 
(y=1, 1 
Other values of z give imaginary values for x and y. Thus 
r=}[—(3+i/7) + V6iV7—4], +|—(3-iV7) + V —6i,/7—14] 
Complete solutions were offered by: Everett Crandall, Stauntio, Virginia; 


C. W. Trigg, Los Angeles City College; Herta T. Freitag, Roanoke, Va.; Julian 
H. Braun, Washington, D. C.; and Partial solutions by: Robert Cawley, Dun- 
more, Pa.; Nathaniel Ball, Oil City, Pa.; Gloria Dover, Hoosick Falls, N. Y.; 
Leona Henry, Shortsville, N. ¥Y.; Roy C. Warne, Waterloo, N. Y.; Leon Bankoff, 
Los Angeles, Calif.; H. M. Feldman, St. Louis; A. R. Haynes, Tacoma, Wash.; 
Benjamin Greenberg, Ramaz High School; Martin Hirsch, Brooklyn; Roby 
Fretwell, Keokuk, Iowa. 


2388 (Misnumbered 2398). Proposed by Nathan Altshiller-Court, University of 
Oklahoma. 


The two mediators (that is, perpendicular bisectors) of two sides of a triangle 
meet those two sides again in two points, and are cut by the third side in two 
points. Show that the four points lie on a circle. 


Solution by C. W. Trigg, Los Angeles City College 


Let the midpoints of AB, BC be N, M. Denote the intersections of the medi- 
ator at N with BC, AC by Q, V and the intersections of the mediator at M with 
AB, AC by P, U. Let the feet of the altitudes from A, C be E, F. 

Since A, C, U, V are collinear, UV ||AC. 

Since a mediator and an altitude are each perpendicular to their associated 
side, QV||FC and UP||EA. Then BN/BF=BQ/BC and BP/BA=BM/BE. 
Multiplying and noting that since N, M are midpoints BV/BA=BM/BC, we 
have BP/BF = BQ/BE, so that PQ||FE. 
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Now it is well-known that the quadrilaterals AFEC and AEEC are inscrip- 
tible. Furthermore, a quadrilateral with sides parallel to the sides of an inscrip- 
tible quadrilateral is inscriptible also. Hence, the vertices of UPQOV lie on a 
circle. 





V 
If B is a right angle then U and V coincide and P and Q fall on the line at 
infinity. 
In order that BV/BA = BM/BC it is only necessary that V, M divide BA, BC 
in the same ratio with reference to the vertex B. Thus, more generally, the four 


points will be concyclic if the perpendiculars to the two sides divide these sides 
in the same ratio with reference to their common vertex. 

Epitors Nore: This, I believe, is Mr. Trigg’s 810th contribution to this de- 
partment. His contributions have always been most carefully and clearly done. 
The editor is greatly appreciative of his work. 

Solutions were also offered by: Dewey C. Duncan, Los Angeles; George H. 
DeMers, Orion, Ill.; Leon Bankoff, Los Angeles; and the proposer. 


HIGH SCHOOL HONOR ROLL 


The Editor will be very happy to make special mention of high school 
classes, clubs, or individual students who offer solutions to problems sub- 
mitted in this department. Teachers are urged to report to the Editor such 
solutions. 

Editor’s Note: For a time each high school contributor will receive a copy 
of the magazine in which the student’s name appears. 

For this issue the Honor Roll appears below. 


2382. Paul Vaughn, Portland, Ore. 

2387. Edgar A. Feldman, Brooklyn. 

2384,5,7,8. Geoffrey Kandall, Far Rockaway, N. Y. 
PROBLEMS FOR SOLUTION 

2401. Proposed by A. R. Haynes, Tacoma, Washington. 


Prove: 
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_ T +t x nd n . as  o* 134 
an + tan ‘se * tan an = 1350. 
17 17 17 17 


2402. Proposed by Leon Bankoff, Los Angeles. 


The base of the triangle formed by joining the centers of two orthogonal circles 
and one of their points of intersection, is divided into three segments by the 
circumferences of the circles. Show that the ellipse with semi-axes equal to the 
two outer segments is equivalent to twice the area of the in-circle of the triangle. 


2402. Proposed by C. W. Trigg, Los Angeles City College. 


Show how the surface of a cube may be divided by one continuous cut into two 
parts which may be folded into congruent hexahedra with congruent triangular 


laces. 
2403. Proposed by Gene S. Jamison, St. Charles, Mo. 


A belt 40 inches long (no sag) is around two circular wheels 12 inches center 
to center. If the radii are in the ratio 9:1 find the radius of the smaller circle. 


2404. Proposed by Norman Anning, Alhambra, California. 


Given that f(x) =a4+25+27+2+1, find without tedious division: 
a) remainder when /(x*) is divided by f(x) 
b) remainder when f(x*) is divided by f(x) 


2405. Proposed by Richard Bates, Milford, New York. 
Show that 


= r 2r 
) cos (k0—@)=0 if <6, d=—- 


km! n 
2406. Proposed by C. W. Trigg, Los Angeles City College. 


The area of an acute triangle is equal to 
rT 
" [(a +b) cos C+(a+c) cos B+6+c) cos Aj 


where 7 is the inradius. 


\ DEMONSTRATION OF A SPIRAL NEBULA 
Julius Sumner Miller 


A demonstration, like a picture, is worth ten-thousand words. Particularly is 
this so if the phenomenon in question is out of the reach and experience of the 
student. Although we have some excellent photographs of spiral nebulae, a pic- 
ture of a thing some hundreds of millions of light years away is not too real. 
The following little device, within the reach of every student, brings the idea 
down to earth, so to speak. 

Prepare a cup of cocoa or coffee or tea, the milk left out. (Or cream, if you 
prefer it; Evaporated milk is ideal in viscosity for this experiment.) Now give 
the contents of the cup a vigorous circular stirring with a spoon, producing a 
whorling motion about a central nucleus. Remove the spoon and add a few drops 
of the canned milk. The resulting system reveals all the properties of a spiral nebula 
as seen in photographs. The logarithmic spiral configuration persists for a time, 
with the characteristic knots and condensations, but shortly the distribution 
of parts becomes quite chaotic and soon resembles a Magellanic cloud. One must 
extend his imagination, of course, but is this not required when making an 
observation on a “real” nebula? 
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Puysics, by N.C. Little, Ph.D., Professor of Physics, Bowdoin College, Brunswick, 
Maine. Cloth. Pages viii+648. 17X23 cm. 1953. D. C. Heath and Company, 
285 Columbus Avenue, Boston 16, Mass. Price $6.00. 

The freshman course in physics is rapidly becoming a requirement in colleges 
and universities. Since we live in an age of science, it is felt that all students need 
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a course in physics. Some of the problems facing all instructors of such a course 
are: What content should be included; what background material should be used; 
and what mathematical concepts are needed. In considering these problems he 
must also consider the wide range of students in the class. In many cases this 
includes majors in every educational area of the university. 

This physics text is unique in many respects. Probably the first point strikes 
you as you read the text. The style of writing creates the feeling of being in a 
class listening to a lecturer. This ease of reading is further emphasized by the 
ease of transition from one concept to another. The author makes no attempt to 
state which parts are most important, leaving that to the judgment of the in- 
structor. But there is an adequate amount of material for any type of course. 

There is no calculus used except in the appendix. The algebra and trigo- 
nometry are introduced in the first unit and explained when used thereafter. 
Practically all of the sketches, of which there are many types, are in the margins 
of the page. This permits them being placed close to their use in the text. These 
are effective teaching devices since they are so clear. 

There are worked out examples throughout the text. At the end of each chapter 
isa summary. There are practical questions for discussion, and graded problems 
tocover the mathematical applications of each chapter. The answers to the prob- 
lems are given in the appendix. Each chapter ends with a reference list. This 
reading list runs from the simple to the complex, providing for individual differ- 
ences in the class. From these lists additional work can be given to the better, 
more interested students. 

The content consists of two parts. I. Five Fundamental Concepts, and II. Five 
Fundamental Phenomena. The chapters are: Part 1, Length, Time, Force, Elec- 
tricity, and Temperature; Part II, Energetics, Flow Phenomena, Field Phe- 
nomena, Periodic Phenomena, and Quantum Phenomena. 

In the opinion of the reviewer, this is the outstanding text of the year for a 
beginning physics class. 

E. WAYNE GRoss 
University School 
Bloomington, Indiana 


CatcuLus, by C. R. Wylie, Jr., Professor and Chairman, Department of Mathe- 
matics, University of Utah. Cloth. Pages x+565. 15X23 cm. 1953. McGraw- 
Hill Book Company, Inc., 330 West 42nd Street, New York 36, N. Y. Price 
$6.00. 


With the multiplicity of texts for standard courses, the instructor seeking a 
new text often finds that the order of topics, as well as the extent of treatment, 
provides a basis for rejection or further consideration of a particular book. 

This text is fairly extensive in its coverage, certain topics are discussed (with 
more or less detail) which are not found in all calculus texts; as illustrative exam- 
ples, one might mention: directional derivatives, Fourier series, bending of beams, 
envelopes, solid analytical geometry, differential equations. 

Unlike some books, which cover differentiation of algebraic polynomials and 
then proceed to consider integration, this text covers differentiation of products 
and quotients, logarithmic, trigonometric, and exponential forms; such topics as 
Newton’s method, infinitesimals, curvature, Law of the Mean, and indeterminate 
lorms prior to the formal treatment of integration. (Motion and related rates 
are treated approximately half way through the book.) There is detailed treat- 
ment of the theory of integration, the definite integral being considered as the 
limit of a sum, prior to the introduction of the indefinite integral and the formal 
integration of specific functions. Applications of integration are not introduced 
until page 264. 

Certain features seem definitely superior. The first chapter—“‘The Calculus in 
Perspective” which attempts to give the student a broad view of the calculus 
before entering upon detailed study of certain aspects is especially good. In sev- 
eral places the author clearly points out that formal proofs are deferred until 
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the student is ready for more advanced treatment. The reviewer likes the treat- 
ment of Rolle’s Theorem, where the appeal is made to geometric intuition, rather 
(as in some texts) than base a proof on a theorem or theorems which must them- 
selves be assumed. 

Other portions may not please all teachers. Some will like the “four step 
rule” for calculating derivatives, others will feel it makes the work too mechani- 
cal. In a few places the number of exercises seems insufficient. Some would prefer 
answers to more problems—the text gives answers to some, probably less than 
one third of the exercises. There is an appendix which offers review material 
from earlier mathematics courses, and a very brief glossary of mathematical 
terms; tables sufficient for most purposes are included. The material is of course 
much less detailed than would be found in a mathematical handbook. 

In general, if the course in question is such that integration can be deferred 
until fairly late, and rather thorough coverage is desired, this book should be 
considered as a text. If this is not the case, it does not differ sufficiently from 
other texts to warrant its inclusion in the library as a reference work. 

Crcit B. READ 
University of Wichita 


FUNDAMENTALS OF COLLEGE MATHEMATICS, by Richard E. Johnson, Associate 
Professor of Mathematics, Smith College; Neal H. McCoy, Professor of Mathe- 
matics, Smith College; and Anne F. O’Neill, Assistant Professor of Mathematics, 
Wheaton College. Cloth. Pages xiv+479. 15X23 cm. 1953. Rinehart and Com- 
pany, Inc., 232 Madison Avenue, New York 16, N. Y. Price $6.00. 


The authors state the book is designed as a text for students who have had 
three years of high school mathematics, with a primary objective of providing 
an introduction to the calculus. It would seem that students with the stated 
background should have no particular difficulty with the subject matter, and 
that students who have completed a course based on this text would have cov- 
ered the material found in many college course sequences which include one 
semester of calculus. 

One wonders, however, whether this is an integrated course in the full sense 
of the word, or whether as is so often the case, one could not cover the same 
material by studying in the same (or some other) order selected chapters from 
standard texts in college algebra, trigonometry, analytical geometry, and calcu- 
lus. For example, the first chapter includes the formulas for point of division 
midpoint, and length of a line segment usually found at the start of a text on 
analytic geometry. The second chapter is almost entirely analytic trigonometry; 
the third deals with the analytic geometry of the straight line; the fourth with 
equations and their graphs. Chapter five might be taken from a standard text 
on college algebra, it deals with mathematical induction. Many instructors 
would like to see some exercises illustrating the situation where either the first 
or second portion of a proof by mathematical induction fails. 

A function is defined as a correspondence of a real number y to a real number 
*. The concept of variable is not used; one finds neither this word nor the word 
constant in the index. The definition, as stated covers only single-valued func- 
tions, although this term is not used. It is certainly surprising to find the inverse 
trigonometric functions defined in such a manner that they are single valued. 
(The authors make no distinction between what is usually termed the inverse 
sine, and the principle value of the inverse sine—their definition covers only the 
latter case.) 

Some instructors will definitely approve the development of the derivative, 
for the authors do not use the notation Ax or Ay, but rather, always consider 
[f(x+-h) —f(x)]/h. Likewise, many will approve the treatment of area as the limit 
of a sequence, and the discussion of the definite integral prior to the indefinite 
integral. 

In chapter eight, dealing with polynomial functions and equations, one sees 
for almost the first time faint evidence of an integrated course, for the use of the 
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derivative is mentioned in connection with graphing the equation. It seems odd 
that in discussion of the approximation of the real roots, no mention is made 
of either Newton’s or Horner’s method. 

The differentiation of algebraic functions (other than rational functions), and 
transcendental functions appears about three-fifths of the way through the book. 
This is followed by a treatment of the conic sections, translation and rotation 
of axes, etc., again chapters that could be taken almost completely from an 
analytical geometry text. The last chapters deal with applications of formal 
integration (one wonders why they were separated from the chapters on the 
theory of integration.) 

In general problem material is sufficient, in some places the number of exer- 
cises seems too brief. Answers are provided to odd numbered problems. Opinions 
as to texts vary widely. Some may find this definitely to their liking. If any number 
of students are involved who transfer to or from schools with traditional courses, 
this will not prove suitable. Some of the variations from the customary proce- 
dures are such that instructors will not care to take the trouble to cover alterna- 
tive definitions, notations, etc., even though they may recognize merit in the 
treatment of this text. 

Cecit B. READ 


LECTURE DEMONSTRATION EXPERIMENTS FOR HiGH ScHoot CHEMISTRY, by 
Fred T. Weisbruch, S.M. Head of the Science Department Wm. Cullen McBride 
High School, St. Louis, Missouri. Case binding, 53X84, Pages 333. Educa- 
tional Publishers, Inc., Saint Louis, Missouri, 1951. Price $4.50. 


This unusual text is written primarily for high school and college chemistry 
teachers. Its purpose is to supply the teacher with demonstration experiments 
that will ease his class room preparations and lectures. 

There are 34 chapters arranged to conform with the usual topics in texts used 
by the students. In addition to the most common elements and compounds, 
chapters are devoted to ionization, solutions, blue printing, organic chemistry, 
colloids and fuels. Each chapter begins with a description of a particular element, 
compound or phenomenon and then the remainder is devoted to several experi- 
ments demonstrating the properties, preparation, identification and other im- 
portant points. Included also are problems that. the teacher can give to his stu- 
dents to test them on the important points in the chapter. Materials needed for 
the demonstrations are listed as well as selected references for further study or 
experimentation. 

These experiments have been tried and found to be quite successful as many 
of them have been taken from recent science education periodicals which are 
familiar to the average chemistry teacher. 

The diagrams are clear and simple. The appendix has some helpful tables. 
Safety is always emphasized and the experiments are not merely for spectacular 
demonstrations, but will arouse the student’s interest and will aid in clarifying 
the facts or principles discussed in the student’s texts, if this book is properly 
used by the instructor. 

The introduction contains much important advice regarding the teaching of 
chemistry that any science teacher can use at any time. This book could also be 
used by General Science teachers as a source of experiments to demonstrate 
certain principles to more advanced students. It might also be a valuable addi- 
tion to Junior high school and high school libraries. 

Joun D. WooLEvVER 
Mumford High School 
Detroit, Michigan 


You anp Your Wortp. Science for Better Living Series. Paul F. Brandwein, 
Leland G. Hollingworth, Alfred D. Beck, Anna E. Burgess. Cloth. Pages 
lage $ 1953. Harcourt, Brace and Company, Inc. New York and Chicago. 
rice, $2.96. 
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This is the first of two books in the Science for Better Living Series. It is for the 
seventh and eighth grades, one of the many designed to “improve our lives,” 
and although the subject matter does not differ much from many books published 
previously, it is at least an improvement over its predessors. 

In the first volume there are seven units divided into 25 chapters. Subject 
matter and concepts increase in complexity. The first unit deals with the steps 
and tools of discovery, viz.: scientific method, instruments, and simple discoveries 
about things found in the average home. 

The next three units are concerned with the human body, its growth and be- 
havior. The chapter on behavior is probably one of the first opportunities the 
elementary school child will have to come in contact with psychology in his 
text books. This unit is particularly good. It deals with learning, habits, emo- 
tions and many other personal problems of importance to the budding teenager. 

The remaining three units are the usual topics centered about the child’s 
surroundings, viz.: the atmosphere, common living things, rocks, minerals and 
space. 

Except for the material on living things, the book can be used in the sequence 
as published. As in numerous general science texts the biological units are placed 
in the most inconvenient places so that living material is not usually available 
when those chapters are reached. As usual the astronomy and geology units are 
the last units, when spring brings out all the materials the teacher could use in 
the biological units. This necessitates chapter juggling by the instructor. 

The book is well filled with child participation activities, many of which are 
interspersed in the reading text. There are several colorful diagrams, excellent 
photos and the subtitles include questions rather than just descriptions and credit 
lines. 

The Thorndike-Lorge word list is used and the sentences are short and driving, 
suitable for easy reading, rather than long and involved. All technical terms are 
italicized, defined, pronounced and reviewed in appropriate places. 

There is a separate booklet of tests available to teachers. A companion volume 
entitled You and Your Inheritance, by the same authors is published for the 9th 
grade children. 

Joun D. WoOoLEVER 


You AND YouR INHERITANCE. Science for Better Living Series. Paul F. Brand- 
wein, Leland G. Hollingsworth, Alfred D. Beck, Anna E. Burgess. Cloth. 
Pages vi+464. 1953. Harcourt, Brace and Company, Inc., New York and 
Chicago. Price $3.16. 


This is the second in the Science for Better Living series; to be used in the 9th 
grade. 

As in the 1st volume, each unit is shortly previewed in the beginning of the 
book. The entire book is aimed at the child, his immediate needs and the every- 
day phenomena about him. 

Inheritance, as used in the title is not limited to the biological interpretation, 
but includes the child’s social and physical environment which he has inherited. 

There are 7 units divided into 22 chapters. 

The ist 8 chapters are centered about biology, viz.: elementary human physi- 
ology and anatomy, general health and common plants. In the midst of these 
topics is a chapter entitled “Is Your Future in Science?” This chapter although 
seemingly a little out of tune with the other units is a very inspiring and thought- 
provoking chapter on science careers and related occupations. A very large list 
of references is included at the end of the chapter. 

The following chapters are concerned with the atom, general chemistry, 
energy, electricity and astronomy. The unit on astronomy is the only unit that 
is just short of a duplication of the astronomy unit in the preceding year’s 
text, You and Your World. 

The most unusual features of this book are in the units which deal with con- 
struction of a house, painting it, the heating system and plumbing. These practl- 
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cal features are usually listed under subdivisions entitled “Useful Hobbies.” 
These units are of particular value to those students who will not take any 
science after the 8th grade. 

Another feature is the listing of problems facing man today under “‘Discover- 
ies needed”’ at the end of each unit. Only time will tell whether or not this feature 
will result in the ultimate solutions by some youthful reader. At least they are 
worth a try 

The over all arrangement and considerations regarding vocabulary, experi- 
ments etc. follow the companion volume, ‘You and Your World.” 

Joun D. WooLEvER 


EDUCATION FOR THE TALENTED IN MATHEMATICS AND SCIENCE, by Kenneth E. 
Brown and Philip G. Johnson, Specialissts in U.S. Office of Education. Bulletin 
(1952). No. 15. 15.0X23.0 cm. Division of State and Local Systems, Depart- 
ment of Health, Education and Welfare, Washington, D.C. Price 15¢. 

This is a report of a joint conference of the Cooperative Committee on the 
Teaching of Science and Mathematics of the American Association for the Ad- 
vancement of Science and the United States Office of Education. ‘(It) was pre- 
pared from addresses and discussions of the (1952) conference .. . (which was 
focused) on identifying high school students with potential for science and 
mathematics and providing opportunities for their development.” Some forty 
odd participants were listed on the formal and discussional part of the program 
and over 100 more were in attendance from forty states. 

In addition to presenting ways of finding and providing more effective train- 
ing for these exceptional young people the bulletin assesses the need for special 
skills in the trainees and supplies a four page bibliography. A “Foreword” 
orients the reader by briefing the program aims of the previous 1947, 1949, 
1950 and 1951 meetings of this joint conference. 

The evaluation and summary skillfully abstracts the findings under captions 
headed: ‘‘What is being done by: Administrators; State Departments; Teacher 
Training Institutions; National Organizations; Supervisors; Teachers; Lay 
Persons and Industrial and Business Leaders. 

The bulletin is, obviously, of special worth to: guidance councillors, school 
administrators; supervisors, directors of teacher education; curriculum coordi- 
nators and public spirited laymen. It is fertile with suggestions for the class 
room teachers of science and mathematics. 

CLIFFORD HENDRICKS 
457 24th Ave. 
Longview, Washington 


Wuat Is Science, by Norman Campbell, Sc.D. Paper. 186 pages. 1320.5 
cm. 1952. Dover Publications, Inc., 1780 Broadway, New York 19, N.Y. Price 
$1.25 paperbound, $2.50 clothbound. 

First issued in 1921, this English-authored book is now available to American 
readers. It is intended for the philosophically inclined. Gaget admiring Ameri- 
cans may not be pleased with author Campbell’s insistence “(That) the . . . fun- 
damental object of science (is) .. . as a means of satisfying our purely intellec- 
tual desires.” He concedes two aspects of science, “practical and pure’’ but, 
nevertheless, holds that the over-all drive that has led to its major advances 
has stemmed from the creative urge of intellectual curiosity. The approach pre- 
pares the reader for his definition of science as “the study of those judgments 
concerning which universal agreement can be obtained.” 

These “judgments” are classified as laws and theories. Chief attention, in the 
book’s eight chapters, is given to the discovery, development and analysis of its 
laws and to the fulfilling and amplifying role of theories in the total system of 
science, 

Some of the most interest-arousing sections are on: the justification of theory 
as “judgments (upon) which universal agreement can be attained:” the “inven- 


tion of theories; . . . the analogies of theories” and the fade-out of analogies in 




















248 SCHOOL SCIENCE AND MATHEMATICS 


more tecent mathematical formulations; and a retelling of Newton’s experience 
with the falling apple as illustrative of imagination’s inspiration in science. Ip 
chapters on measurement and mathematics he reclothes the white bones of 
mathematical symbolism with the pink flesh of significance. 

In the closing chapter, on applications, are frequent reminders that scientists, 
as well as uncritical admirers, remember that science may be helpful in the 
choice of “means” or of patterns of procedure but that ‘“‘ends” or objectives of 
the job are not in the province of science. Such matters have not attained the 
level of “universal agreement.” 

The author states his purpose “‘to attract students to science and to help them 
understand ... what they may expect from it.” That intent, notwithstanding 
the reviewer anticipates, may not be realized in America. He would expect that 
those who read this philosophical essay with the greatest appreciation will be 
previously conditioned by experience with one or more individual sciences. For 
such What Is Science? will be both illuminating and thought-provoking. 

B. CLIFFORD HENDRICKS 


Your Trip into Space, by Lynn Poole, Producer of The Johns Hopkins TV 
Science Review. Cloth. 224 pages. 13.520 cm. 1953. Whittelsey House, McGraw- 
Hill Book Company, Inc., 330 West 42nd Street, New York, N. Y. Price $2.75. 


This is a prediction of space travel which may take place within the next fifty 
or more years—a trip to and some exploration of the surface of the moon. In 
the first fifty or sixty pages the author gives a brief survey of what has been 
discovered by the trips of the V-2 rockets and the WAC Corporal. Brief explana- 
tion of some of the terms of physics are given such as gravity, acceleration, ultra- 
violet rays, and cosmic rays. A little previous knowledge of physics will be a 
great help to a full understanding of all that is said, but a physicist may wonder 
just how one could become accustomed to all the inconveniences of life in a 
vacuum but still have no difficulty in sipping “milk or water through a straw” 
as mentioned on page 50. Next follows a brief outline of all the tests that crew 
men for space travel must pass if they are to endure the high acceleration re- 
quired. The rocket is described, the preparations for launching given, the take- 
off, and trip to the thousand mile distance from the earth where the satellite 
station will be established. Here the crew goes to work building the space station, 
which will travel at a speed of 16,000 MPH in its orbit about the earth. Here the 
moon rockets will assemble and take off for the final trip to the moon, where 
one of the rockets will be dissembled and built into living quarters. This takes 
a lot of fancy thinking to adjust yourself so as to be able to live and work ina 
perfect vacuum in a suit that supplies you with oxygen, living there for weeks 
while astronomers, geologists, and physicists make their observations. Finally 
you again get into the space transport, return to the revolving satellite, and 
then finally back to earth and friends at home. Just use what little knowledge 
you have, do a lot of thinking and develop your imagination, and then live until 


about the year 2000 to embark. 
G. W. W. 


FiicHt TopAyY AND Tomorrow, by Margaret O. Hyde. Cloth. 140 pages. 
13.520.5 cm. 1953. Whittlesey House, McGraw-Hill Book Company, Inc., 
330 West 42nd Street, New York, N. Y. Price $2.50. 


This is an excellent book for all those who want to learn to fly, which includes 
nearly everyone in the early half of the life span. Who will take to auto, rail, 
or boats and spend two or three weeks to get half way around the world, when 
it can be done by an overnight trip? This book consists of about a dozen short 
chapters with excellent drawings on nearly every page. All the essential parts of 
a plane are described and illustrated. Wind action, temperature differences, air 
density, and their effects upon the plane are explained and the methods used to 
keep the plane stabilized. Radio range stations and traffic control are the sub- 
jects of another chapter. How to fly, blind flying, flying for pleasure, business, 
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and defense are briefly discussed and the most suitable types of planes for each 
are described. Finally there are a few pages on flight into space; how it is planned; 
the great questions yet to be answered; and the difficulties involved. Only a very 
few errors in faulty sentence structure and use of scientific principles were found. 
Every youngster should see this book. 


G. W. W. 


Ways OF MAMMALS IN Fact AND Fancy, by Clifford B. Moore, Director, 
Forest Park Museum, Springfield, Massachusetts. Cloth. Pages xi+273. 1320.5 
cm. 1953. The Ronald Press Company, 15 East 26th Street, New York 10, 
N. Y. Price $3.50. 

This is a book that should be read by all animal story tellers. It seems that the 
title of the book has been set up in the wrong order, as more of the fancy is given 
than of the facts. But who does not like a good animal story, and here they are, 
true and false, everything from waltzing mice to spouting whales. Along with 
some description of the life and habits of each animal comes some of the tall 
tales with which their lives are entwined. The short article on dogs consists 
mostly of some of the symptoms of mad dogs and some stories of their uncanny 
ability to warn of future calamities or point out dishonest or otherwise dangerous 
dealers. Following the few pages on dogs are two more pages on bloodhounds. 
Why the separation and why not more on other dogs and hounds, if there should 
be two chapters? But this is not a complete account of all types of animals, just 
some things the author wants to tell. If you want to find out anything about rab- 
bits don’t read the two pages on rabbits; the author just tells a few of the super- 
stitions. Then why read the book? Many of our people should read about the 
Scopes trial, the ‘“‘missing link,’”’ the monkey bridge, squirrels and birds as weather 
prophets, mammals as medicine, feigning death for safety, and a host of other 
things that many fairly well educated people still believe. An excellent book for 
everyone. 


G. W. W. 


THE River Horse, by Nina Ames Frey. Cloth. 150 pages. 1320.5 cm. 1953. 
William R. Scott, Inc., 8 West 13th Street, New York 11, N. Y. Price $2.50. 


This is a fascinating story for grade children of a little Guatemalan boy, Arana, 
a little Mayan Indian, who had dreams of owning a real live horse. But his par- 
ents were poor and made a living by making and selling mats. One day he went 
on a trip through the forest with his father. On the way he caught sight of a 
little danta or colt of a river horse that was found dead in a swamp. Early the 
next morning, while his parents slept he crept out of the house, went back to 
the forest and, after some thrilling adventures captured the colt. His adventures 
on the way home, at the market place, and his final trade, to a New York collector 
of rare animals, of the little danta for a real horse, makes a wonderful story for 
any child. In addition to the superb story the author has given much of the 
life of the people of Guatemala, their culture and history. 

G. W. W. 


LEARNING TO USE ARITHMETIC, by Agnes G. Gunderson, Professor of Elemen- 
lary Education and Supervising Teacher, and George E. Hollister, Professor of 
Elementary Education, both of the University of Wyoming, Laramie, Wyoming. 
1953. D. C. Heath & Company, 180 Varick St., New York 14, N. Y. 


READINESS Book is put up for the use of children in the first half of Grade I. 
It consists of 64 pages of pictures in color, providing something to count and 
something to learn. Inside the front cover are directions for its use and at the 
bottom of each page are specific questions and directions. Price 52 cents. 

Book I is for the second half of Grade I. It continues the work started in the 
Readiness Book, going on with simple addition and subtraction by use of pictures, 
many of them in color. Telling the time of day, counting money, and even a page 
of halves are included. 96 pages. Price 64 cents. 
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Book II is for children in Grade II. It is similar to the above books but uses 
less color and much more is obtained by reading. Reading and writing numbers 
up to 200 is taught. Sums and differences make use of numbers to 100, 144 
pages. Price 76 cents. 

G. W. W. 

TRUE-TO-LIFE STORIES. Here are more of the wonderful little booklets put out 
by the Fisherman Press, Oxford, Ohio. They are written by Dr. R. W. Esch- 
meyer, who received his education at Heidelberg College, the University of Michi- 
gan, and Indiana University. Each may be obtained bound in paper for 50 cents 
or in cloth at $1.00. Each is 12.5 cm X17 cm and gives the entire life of a bird 
or animal, telling what it eats, how it makes its nest and raises its young, how 
it tries to escape its enemies but is often caught, its benefits to man and the soil, 
Each book consists of about 50 pages of easy reading and many excellent draw- 
ings. The first three books listed below are illustrated by Roy K. Wills and the 
last two by Francis W. Davis. Just the gift for any child. Dad and mother and 
all the older brothers and sisters will enjoy it as well. See them at any qualified 
bookstore. Here are the five recently received: Bob White, Willie Whitetail, Al 
Alligator, Woody Woodcock, and Mac Mallard. 

G. W. W. 





RESEARCH IN BIOCHEMISTRY AT WISCONSIN 


A grant of $200,000 from the Rockefeller Foundation for research in the general 
field of biochemistry at the University of Wisconsin was accepted by the UW 
regents Saturday. 

The grant is to be administered by the University Research Committee and 
will be used to finance research projects in the departments of chemistry, physi- 
ological chemistry, and biochemistry. The specific projects are not as yet desig- 
nated, according to Dr. Conrad A. Elvehjem, chairman of the biochemistry de- 
partment, dean of the Graduate School, and chairman of the University Research 
Committee. 

Dean Elvehjem expressed gratitude to the Rockefeller Foundation on behalf 
of the University, and pointed out that the selection of Wisconsin for a general 
research grant was a tribute to the University’s research strength. 

“The block grant of $200,000 from the Rockefeller Foundation is in a real 
sense recognition of the value of the principles used by the University in financing 
research projects and in the merit of the system whereby faculty colleagues 
determine which projects shall receive supporting funds,”’ Dean Elvehjem said. 





A VIBRO-SPATULA 


A familiar laboratory tool—the spatula—has been combined with a midget 
vibration motor to speed up, add accuracy to laboratory weighings. 

With it, particles can be dropped singly, or in a steady stream, or in rapid bursts, 
onto the weighing scoop or paper. 

The motor fits about as easily into the laboratorian’s hand as an electric razor, 
vibrates a stainless-steel spatula 60 times a second. 

In use, the Fisher Vibro-Spatula is balanced on the fingers as easily as any 
spatula; scooped into the sample; held over the pan; and the power turned on with 
a finger-tap of the pushbutton switch. At the end of the dispensing, a few taps 
of the instantaneously-acting button will vibrate the last few crystals or grains 
into the pan. 

Another feature: loosely bound aggregates of crystals can be broken up with 
the Vibro-Spatula; merely tilt it slightly backward with the vibration ‘‘on.” 

The Vibro-Spatula uses 115 volt 50-60 cycle a.c. (Its U. S. price: $12.50.) 
Manufacturer: Fisher Scientific Co. Fisher Scientific Co. Ltd. 

717 Forbes Street 904 St. James Street 
Pittsburgh 19, Pa. Montreal 3, Quebec. 





